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1 2007 year-end value = 2008 starting inventory value 8,267,514$        

2 2008 projected issues are based on actual issues from January to  
May 2008 of $490K per month plus projected price increases.

issues from January to May 2008 2,447,593$        
projected issues for June to December 2008 ($490K X 7) 3,430,000          
estimated price increase, including freight = 12% 411,600$           
2008 projected issues 6,289,193$        

3 2008 projected receipts are based on actual receipts from January to
May 2008 and the historical average 2007 receipts of $546K per month 
plus projected price increases 

receipts from January to May 2008 2,302,791$        
projected issues for June to December 2008 ($546K X 7) 3,822,000$        
estimated price increase, including freight = 12% 458,640$           
2008 projected receipts 6,583,431$        

4 2008 Production Material Inventory calculations:
2007 year-end value 8,267,514$        
+ projected receipts 6,583,431$        
- projected issues 6,289,193$        
2008 projected year-end inventory 8,561,752$        

5 The average inventory value based on the average
of the starting and ending inventory

2008 starting inventory 8,267,514$        
2008 ending inventory 8,561,752$        
2008 average inventory 8,414,633$        

2008 Power Supply Inventory Calculations
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1 2008 year-end value = 2009 TY starting inventory value 8,561,752$            

2 2009 projected issues are calculated at an increase of 12.7% from 2008,
which is equal to the average increase in issues for 4 prior years.

2008 Issues 6,289,193$            
average increase in issues 12.7%
2009 projected issues 7,089,112$            

3 Receipts to 2009 are expected to 10.6% more than receipts from 2008, 
which is the average from 2004-2008, plus estimated additions of new
items to inventory.

2008 Receipts 6,583,431$       
average increase in receipts 10.6%
2009 calculated Receipts 7,283,940$            
+ additional new items added to PS catalog 300,000$               
2009 projected receipts 7,583,940$            

4 2009 TY Production Materials Inventory calculations:

2008 year-end value 8,561,752$            
+ projected receipts 7,583,940$            
- projected issues 7,089,112$            
projected 2009 TY year-end value 9,056,579$            

5 The average inventory value based on the average
of the starting and ending inventory

2009 starting inventory 8,561,752$            
2009 ending inventory 9,056,579$            
2009 average inventory 8,809,166$            

2009 Power Supply Inventory Calculations
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                                 EQUATIONS

(NOTE: for more equations, see Appendix F "Performance Indices and Equations"
at NERC-GADS website: http://www.nerc.com/~filez/dri.html)

SOME WORDS ABOUT CALCULATIONS
Please note that when you are calculating a single generating unit’s
performance statistics, it does not matter if you use unweighted- or
weighted-based statistics.  The answer will generally be the same. The
real difference between the unweighted and weighted statistics is in
pooling (or grouping) of a set of generating units. In such cases, a
group of units of similar size will show little or no differences but
a for group of units where the MW size is very different (greater than
50 MW), the statistics will be very different.

With unweighted statistics, all units are considered equal in outage
impact. In the unweighted equations, no MW size is introduced into the
equations and the results are based on time, not energy produced (or not
produced.) In such cases, a 50 MW gas turbine and a 1,000 MW nuclear unit
have the same impact of the resulting statistics.

With weighted statistics, the larger MW size unit in the group has more
impact on the final statistics than a smaller generating unit. That is
because the MW size of the unit (NMC) is part of the equation. In such
cases, a 1,000 MW nuclear unit would have 20 times impact on the final
outcome of the calculation than would its 50 MW gas turbine companion.

MORE WORDS ABOUT DATA POOLING
When grouping a fleet of units of dissimilar size and/or duty cycle,
weighting puts the proper relative weight of each unit's contribution
into the fleet's composite indexes.

Using the unweighted equations currently in the IEEE 762 Standard (Section 7),
an older, smaller, little-run unit will have just as much weight as a newer,
larger, base-load unit.  The effect of this could unrealistically and
disproportionately swing the fleet unweighted averages too high (for a very
high availability on a small unit) or too low (for a very low availability
on a small unit).

The current IEEE 762 Standard's unweighted equations should not be abandoned,
however, even for group statistics.  There are valid applications for this
method as well. (One being purely to evaluate equipment reliability and
availability regardless of size).

The weighted calculations, although primarily needed for grouping units'
performance indexes, may apply to individual units as well.  The effect
will be minimal, but over the months or years, many units' net maximum
capacities (NMC) do change somewhat.

SPECIAL NOTE: To weight an equation, one does not simply take each unit's
EFOR, for example, and multiply the EFOR by the NMC, add them up and
divide by the sum of the NMCs.  Each term in the equation must be multiplied
by the NMC and then all the products are summed over all the units.

  NON-WEIGHTED (Traditional) EQUATIONS

  Age
  [Years in commerical service/Number of units]

  Availability Factor (AF)
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  [AH / PH] x 100 %

  Average Run Time (ART)
  [SH / Actual Unit Starts]

  Equivalent Availability Factor (EAF)
  [(AH - (EUDH + EPDH + ESEDH)) / PH] x 100 %

  Equivalent Forced Outage Rate (EFOR)
  [(FOH + EFDH) / (FOH + SH + EFDHRS + Synchronous Hrs + Pumping Hrs)] x 100 %

  Equivalent Forced Outage Rate demand (EFORd)
  {[(f*FOH) + fp(EFDH)] / [SH + (f*FOH)]} x 100 %

     where
        fp = (SH/AH)
        f =  [(1/r) + (1/T)] / [(1/r) + (1/T) + (1/D)
           r=Average Forced outage deration = (FOH) / (# of FO occurrences)
           D=Average demand time = (SH) / (# of unit actual starts)
           T=Average reserve shutdown time = (RSH) / (# of unit attempted starts)

  Forced Outage Factor (FOF)
  [FOH / PH] x 100 %

  Forced Outage Rate (FOR)
  [FOH / (FOH + SH + Synchronous Hrs + Pumping Hrs)] x 100 %

  Gross Capacity Factor (GCF)
  [GAG / (PH x GMC)] x 100 %

  Gross Output Factor (GOF)
  [GAG / (SH x GMC)] x 100 %

  Net Capacity Factor (NCF)
  [NAG / (PH x NMC)] x 100 %

  Net Output Factor (NOF)
  [NAG / (SH x NMC)] x 100 %

  Scheduled Outage Factor (SOF)
  [SOH / PH] x 100 %

  Service Factor (SF)
  [SH / PH] x 100 %

  Starting Reliability (SR)
  [Actual Unit Starts / Attempted Unit Starts] x 100 %
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WEIGHTED STATISTICAL EQUATIONS

  Weighted Service Factor (WSF)
  [(SH x NMC) / (PH x NMC)] x 100 %

  Weighted Availability Factor (WAF)
  [(AH x NMC) / (PH x NMC)] x 100 %

  Weighted Equivalent Availability Factor (EAF)
  {(AH x NMC) - [(EUDH + EPDH + ESEDH) x NMC] / (PH x NMC)} x 100 %

  Weighted Forced Outage Rate (WFOR)
  {(FOH x NMC) / [(FOH + SH + Synchronous Hrs + Pumping Hrs) x NMC]} x 100 %

  Weighted Equivalent Forced Outage Rate (WEFOR)
  {[(FOH + EFDH) x NMC] / [(FOH + SH + EFDHRS + Synchronous Hrs + Pumping Hrs) x NMC]} x 100 %

  Weighted Equivalent Forced Outage Rate demand (WEFORd)
  {[ S [(FOHd + (EFDHd)x NMC] / S [(SH + FOHd) x NMC]} x 100 %

     where
        fp = (SH/AH)
        f =  [(1/r) + (1/T)] / [(1/r) + (1/T) + (1/D)
           r=Average Forced outage deration = (FOH) / (# of FO occurrences)
           D=Average demand time = (SH) / (# of unit actual starts)
           T=Average reserve shutdown time = (RSH) / (# of unit attempted starts)

  Weighted Scheduled Outage Factor (WSOF)
  [(SOH x NMC) / (PH x NMC)] x 100 %

  Weighted Forced Outage Factor (WFOF)
  [(FOH x NMC) / (PH x NMC)] x 100 %
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Average Number of Occurrences Per Unit-Year

    AVG NO    [(Sum of All Outage and/or Derating
   OCC PER  =   Occurrences) / Number of Unit-Years]
    UNT-YR

  Average MWh Per Unit-Year

   AVG MWh    [(Sum of All Hours for Each Outage and/or Derating
     PER    =   Type x NMC in MW) / Number of Unit-Years]
   UNIT-YR

  Average MWh Per Outage

   AVG MWh    [(Sum of All Hours for Each Outage and/or Derating
     PER    =   Type x NMC in MW) / Number of Occurrences]
    OUTAGE

  Average Hours Per Unit-Year

   AVG HRS    [(Sum of All Hours for Each Outage and/or Derating
      PER   =   Type) / Number of Unit-Years]
   UNIT-YR

  Average Equivalent Hours Per Unit-Year
  Computed the same way as Average Hours Per Unit-Year shown above,
  except deratings are converted to equivalent full outage hours.
  Equivalent hours are computed for each derating event experienced
  by each unit.  These equivalent hours are then summarized and used
  in the numerator of the Average Hours Per Unit-Year equation.

HECO-WP-704 
DOCKET NO. 2008-0083 
PAGE 7 OF 13



Computation Method
  Each of the statistics presented is computed from summaries
  of the basic data terms required in each equation.  Examples
  of these computations are shown below:

     EFOR = [(FOH + EFDH) / (FOH + SH + EFDHRS)] x 100 %

       Where: FOH    = Sum of All FOHi    / Number of Unit-Years

              SH     = Sum of All SHi     / Number of Unit-Years

              EFDH   = Sum of All EFDHk   / Number of Unit-Years

              EFDHRS = Sum of All EFDHRSk / Number of Unit-Years

     FOF= [FOH / PH] x 100 %

       Where: FOH    = Sum of All FOHi / Number of Unit-Years

              PH     = Sum of All PHi  / Number of Unit-Years

     NCF = [NAG / (PH x NMC)] x 100 %

         = Net Energy Produced / Maximum Potential Energy (MPE)

       Where:   NAG =   Sum of All NAGi / Number of Unit-Years

                MPE =   Product of Each PHi and NMCi Combination                          N           
                         / Number of Unit-Years

     NOTE: i  =  individual unit in any individual year
           k  =  individual derating occurrence
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                  Major Equipment Group Calculations
                          EFOR and EAF Examples

     EFOR for Total Unit =
          [(FOH + EFDH) / (SH + FOH + EFDHRS)] x 100 %

     EFOR for Steam Turbines =
          [(All Steam Turbine Related Forced Outages and
            Equivalent Forced Derating Durations) /
            (Expected Mission Hours)] x 100 %

        where:  Durations are calculated from all cause codes
                related to the major equipment group.

                The Expected Mission Hours is the sum of
                1) the Unit-Year Average Service Hours,
                2) theFOH due to the major equipment group, and
                3) the Equivalent Forced Derated Hours During
                   Reserve Shutdowns when the major equipment
                   group was the cause of the derating.

     EAF for Total Unit =
         [AH - (EUDH + EPDH + ESEDH) / PH] x 100 %
      or
         {1 - [(FOH+POH w/Ext.+MOH w/Ext.+EPDH+EFDH+ESEDH) / PH]} x 100%

     EAF for Steam Turbines =
         {1 - [(All Steam Turbine Related Planned, Maintenance,
            and Forced Outages and Equivalent Planned&Maintenance&Forced
            Derated Hours) / Period Hours]} x 100 %

HECO-WP-704 
DOCKET NO. 2008-0083 
PAGE 9 OF 13



D
a
t
e
-
1
1
/
0
2
/
0
7
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
N
O
R
T
H
 
A
M
E
R
I
C
A
N
 
E
L
E
C
T
R
I
C
 
R
E
L
I
A
B
I
L
I
T
Y
 
C
O
R
P
O
R
A
T
I
O
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G
E
N
E
R
A
T
I
N
G
 
A
V
A
I
L
A
B
I
L
I
T
Y
 
D
A
T
A
 
S
Y
S
T
E
M

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
9
8
2
-
2
0
0
6
 
H
i
s
t
o
r
i
c
a
l
 
A
v
a
i
l
a
b
i
l
i
t
y
 
S
t
a
t
i
s
t
i
c
s

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
F
O
S
S
I
L
 
 
O
i
l
 
P
r
i
m
a
r
y
 
 
 
 
 
 
0
0
1
-
0
9
9
 
M
W

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
a
p
a
c
i
t
y
 
 
 
 
 
 
 
 
N
e
t

 
 
 
 
 
 
 
 
N
u
m
b
e
r
 
o
f
 
 
 
 
 
-
-
-
-
-
-
-
-
-
-
 
C
A
P
A
C
I
T
Y
 
W
E
I
G
H
T
E
D
 
S
T
A
T
I
S
T
I
C
S
 
-
-
-
-
-
-
-
-
-
-
-
 
 
 
-
-
 
U
N
I
T
 
S
T
A
R
T
S
 
-
-
 
 
 
 
 
(
 
N
e
t
,
 
M
W
 
)
 
 
 
G
e
n
e
r
a
t
i
o
n

Y
e
a
r
 
 
 
U
t
i
l
.
 
U
n
i
t
s
 
 
 
 
W
S
F
 
 
 
 
 
W
A
F
 
 
 
 
W
E
A
F
 
 
 
 
W
S
O
F
 
 
 
 
W
F
O
F
 
 
 
 
W
F
O
R
 
 
 
W
E
F
O
R
 
 
 
A
t
t
e
m
p
t
s
 
 
 
A
c
t
u
a
l
 
 
 
 
 
 
M
a
x
 
 
 
 
D
e
p
 
 
 
 
M
W
H
r
/
U
-
Y
r

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
9
8
2
 
 
 
 
 
2
1
 
 
 
 
 
7
4
 
 
 
3
1
.
7
0
 
 
 
8
7
.
9
8
 
 
 
8
5
.
5
5
 
 
 
1
0
.
4
8
 
 
 
 
1
.
3
1
 
 
 
 
3
.
7
6
 
 
 
 
5
.
6
7
 
 
 
 
 
4
0
.
5
9
 
 
 
 
4
0
.
4
9
 
 
 
 
 
 
 
5
4
 
 
 
 
 
5
3
 
 
 
 
 
 
 
9
9
,
0
9
4

1
9
8
3
 
 
 
 
 
2
2
 
 
 
 
 
8
0
 
 
 
3
3
.
2
8
 
 
 
9
0
.
2
1
 
 
 
8
8
.
0
8
 
 
 
 
7
.
6
6
 
 
 
 
2
.
0
9
 
 
 
 
5
.
4
4
 
 
 
 
7
.
5
2
 
 
 
 
 
5
3
.
9
2
 
 
 
 
5
3
.
8
4
 
 
 
 
 
 
 
5
3
 
 
 
 
 
5
3
 
 
 
 
 
 
1
0
4
,
9
8
4

1
9
8
4
 
 
 
 
 
2
4
 
 
 
 
 
8
6
 
 
 
3
3
.
2
2
 
 
 
8
8
.
8
6
 
 
 
8
7
.
3
7
 
 
 
 
8
.
9
3
 
 
 
 
1
.
6
7
 
 
 
 
4
.
3
2
 
 
 
 
5
.
8
7
 
 
 
 
 
4
5
.
5
9
 
 
 
 
4
5
.
5
2
 
 
 
 
 
 
 
5
3
 
 
 
 
 
5
2
 
 
 
 
 
 
1
0
3
,
2
4
9

1
9
8
5
 
 
 
 
 
2
6
 
 
 
 
 
8
0
 
 
 
3
2
.
9
9
 
 
 
8
6
.
4
9
 
 
 
8
4
.
5
3
 
 
 
1
0
.
7
8
 
 
 
 
2
.
5
8
 
 
 
 
6
.
5
6
 
 
 
 
9
.
2
9
 
 
 
 
 
4
7
.
1
6
 
 
 
 
4
6
.
9
8
 
 
 
 
 
 
 
5
2
 
 
 
 
 
5
2
 
 
 
 
 
 
 
9
7
,
6
9
3

1
9
8
6
 
 
 
 
 
2
4
 
 
 
 
 
8
1
 
 
 
3
6
.
6
4
 
 
 
8
8
.
0
0
 
 
 
8
6
.
6
6
 
 
 
 
9
.
2
8
 
 
 
 
2
.
5
6
 
 
 
 
6
.
0
4
 
 
 
 
7
.
2
6
 
 
 
 
 
5
3
.
4
5
 
 
 
 
5
3
.
4
1
 
 
 
 
 
 
 
5
2
 
 
 
 
 
5
2
 
 
 
 
 
 
1
1
1
,
5
6
9

1
9
8
7
 
 
 
 
 
2
2
 
 
 
 
 
7
2
 
 
 
3
9
.
8
1
 
 
 
8
8
.
1
3
 
 
 
8
6
.
2
4
 
 
 
 
8
.
8
0
 
 
 
 
3
.
0
1
 
 
 
 
6
.
4
7
 
 
 
 
8
.
9
3
 
 
 
 
 
4
1
.
4
9
 
 
 
 
4
1
.
4
0
 
 
 
 
 
 
 
5
3
 
 
 
 
 
5
2
 
 
 
 
 
 
1
2
2
,
7
6
9

1
9
8
8
 
 
 
 
 
2
3
 
 
 
 
 
7
8
 
 
 
4
0
.
3
3
 
 
 
9
0
.
8
3
 
 
 
8
9
.
1
0
 
 
 
 
7
.
6
7
 
 
 
 
1
.
4
6
 
 
 
 
3
.
2
4
 
 
 
 
4
.
0
8
 
 
 
 
 
5
3
.
1
8
 
 
 
 
5
2
.
8
0
 
 
 
 
 
 
 
5
4
 
 
 
 
 
5
3
 
 
 
 
 
 
1
3
0
,
1
1
2

1
9
8
9
 
 
 
 
 
2
6
 
 
 
 
 
8
7
 
 
 
4
5
.
1
7
 
 
 
8
9
.
1
8
 
 
 
8
7
.
4
8
 
 
 
 
8
.
3
6
 
 
 
 
2
.
4
6
 
 
 
 
4
.
8
7
 
 
 
 
6
.
1
3
 
 
 
 
 
5
8
.
7
5
 
 
 
 
5
8
.
5
1
 
 
 
 
 
 
 
5
4
 
 
 
 
 
5
3
 
 
 
 
 
 
1
4
5
,
9
9
2

1
9
9
0
 
 
 
 
 
2
2
 
 
 
 
 
7
7
 
 
 
4
1
.
6
1
 
 
 
9
0
.
2
0
 
 
 
8
8
.
7
2
 
 
 
 
7
.
7
6
 
 
 
 
2
.
0
4
 
 
 
 
4
.
6
8
 
 
 
 
6
.
4
2
 
 
 
 
 
5
3
.
9
0
 
 
 
 
5
3
.
6
2
 
 
 
 
 
 
 
5
4
 
 
 
 
 
5
3
 
 
 
 
 
 
1
2
7
,
6
1
3

1
9
9
1
 
 
 
 
 
2
3
 
 
 
 
 
7
5
 
 
 
3
2
.
8
7
 
 
 
9
0
.
9
6
 
 
 
8
9
.
2
6
 
 
 
 
7
.
1
6
 
 
 
 
1
.
8
8
 
 
 
 
5
.
4
1
 
 
 
 
8
.
4
0
 
 
 
 
 
4
9
.
5
5
 
 
 
 
4
9
.
3
1
 
 
 
 
 
 
 
5
4
 
 
 
 
 
5
3
 
 
 
 
 
 
1
0
0
,
6
0
2

1
9
9
2
 
 
 
 
 
1
9
 
 
 
 
 
6
7
 
 
 
2
8
.
4
9
 
 
 
9
2
.
5
6
 
 
 
8
8
.
6
4
 
 
 
 
6
.
1
4
 
 
 
 
1
.
2
9
 
 
 
 
4
.
3
4
 
 
 
1
3
.
7
7
 
 
 
 
 
3
3
.
9
8
 
 
 
 
3
3
.
8
5
 
 
 
 
 
 
 
5
4
 
 
 
 
 
5
3
 
 
 
 
 
 
 
8
6
,
0
3
6

1
9
9
3
 
 
 
 
 
1
8
 
 
 
 
 
6
2
 
 
 
3
0
.
0
4
 
 
 
9
1
.
0
7
 
 
 
8
7
.
8
4
 
 
 
 
7
.
9
0
 
 
 
 
1
.
0
3
 
 
 
 
3
.
3
2
 
 
 
1
0
.
6
5
 
 
 
 
 
4
9
.
3
8
 
 
 
 
4
8
.
7
9
 
 
 
 
 
 
 
5
4
 
 
 
 
 
5
3
 
 
 
 
 
 
 
8
3
,
6
8
2

1
9
9
4
 
 
 
 
 
1
6
 
 
 
 
 
5
8
 
 
 
2
7
.
4
6
 
 
 
8
7
.
2
4
 
 
 
8
6
.
0
9
 
 
 
 
6
.
4
0
 
 
 
 
6
.
3
6
 
 
 
1
8
.
8
0
 
 
 
2
0
.
3
1
 
 
 
 
 
4
0
.
3
4
 
 
 
 
4
0
.
0
7
 
 
 
 
 
 
 
5
2
 
 
 
 
 
5
2
 
 
 
 
 
 
 
6
9
,
9
6
7

1
9
9
5
 
 
 
 
 
1
5
 
 
 
 
 
4
5
 
 
 
3
3
.
7
5
 
 
 
9
1
.
0
1
 
 
 
8
9
.
2
1
 
 
 
 
6
.
3
2
 
 
 
 
2
.
6
7
 
 
 
 
7
.
3
3
 
 
 
 
9
.
9
3
 
 
 
 
 
5
0
.
4
1
 
 
 
 
4
9
.
8
9
 
 
 
 
 
 
 
5
2
 
 
 
 
 
5
2
 
 
 
 
 
 
 
9
1
,
0
6
7

1
9
9
6
 
 
 
 
 
1
5
 
 
 
 
 
4
9
 
 
 
3
3
.
6
2
 
 
 
9
1
.
7
8
 
 
 
9
0
.
1
5
 
 
 
 
6
.
2
4
 
 
 
 
1
.
9
8
 
 
 
 
5
.
5
6
 
 
 
 
8
.
3
6
 
 
 
 
 
3
7
.
3
4
 
 
 
 
3
7
.
1
2
 
 
 
 
 
 
 
5
3
 
 
 
 
 
5
3
 
 
 
 
 
 
 
8
9
,
6
4
8

1
9
9
7
 
 
 
 
 
1
5
 
 
 
 
 
4
6
 
 
 
3
4
.
0
6
 
 
 
9
2
.
1
2
 
 
 
9
0
.
4
3
 
 
 
 
5
.
7
1
 
 
 
 
2
.
1
8
 
 
 
 
6
.
0
1
 
 
 
 
8
.
9
4
 
 
 
 
 
4
7
.
6
4
 
 
 
 
4
7
.
3
2
 
 
 
 
 
 
 
5
5
 
 
 
 
 
5
4
 
 
 
 
 
 
 
9
3
,
1
8
8

1
9
9
8
 
 
 
 
 
1
4
 
 
 
 
 
4
4
 
 
 
3
4
.
5
9
 
 
 
8
9
.
7
1
 
 
 
8
9
.
1
5
 
 
 
 
9
.
1
6
 
 
 
 
1
.
1
3
 
 
 
 
3
.
1
6
 
 
 
 
3
.
9
7
 
 
 
 
 
4
0
.
7
4
 
 
 
 
4
0
.
6
7
 
 
 
 
 
 
 
5
5
 
 
 
 
 
5
5
 
 
 
 
 
 
1
0
1
,
8
3
3

1
9
9
9
 
 
 
 
 
1
5
 
 
 
 
 
4
1
 
 
 
3
6
.
2
2
 
 
 
8
9
.
2
3
 
 
 
8
8
.
6
3
 
 
 
 
9
.
0
1
 
 
 
 
1
.
7
5
 
 
 
 
4
.
6
2
 
 
 
 
5
.
4
5
 
 
 
 
 
4
7
.
0
2
 
 
 
 
4
6
.
8
7
 
 
 
 
 
 
 
5
5
 
 
 
 
 
5
5
 
 
 
 
 
 
1
0
4
,
9
3
7

2
0
0
0
 
 
 
 
 
1
2
 
 
 
 
 
3
7
 
 
 
4
0
.
1
5
 
 
 
9
1
.
2
0
 
 
 
9
0
.
5
1
 
 
 
 
7
.
3
0
 
 
 
 
1
.
5
0
 
 
 
 
3
.
6
0
 
 
 
 
4
.
3
3
 
 
 
 
 
5
2
.
2
4
 
 
 
 
5
1
.
8
9
 
 
 
 
 
 
 
5
5
 
 
 
 
 
5
5
 
 
 
 
 
 
1
1
6
,
6
9
4

2
0
0
1
 
 
 
 
 
1
4
 
 
 
 
 
4
1
 
 
 
3
8
.
2
3
 
 
 
9
0
.
0
9
 
 
 
8
8
.
1
6
 
 
 
 
8
.
1
1
 
 
 
 
1
.
8
0
 
 
 
 
4
.
5
0
 
 
 
 
8
.
4
3
 
 
 
 
 
4
3
.
2
7
 
 
 
 
4
3
.
2
2
 
 
 
 
 
 
 
5
5
 
 
 
 
 
5
5
 
 
 
 
 
 
1
1
7
,
9
7
1

2
0
0
2
 
 
 
 
 
1
4
 
 
 
 
 
4
0
 
 
 
3
7
.
0
8
 
 
 
8
4
.
6
7
 
 
 
8
2
.
8
3
 
 
 
 
7
.
7
4
 
 
 
 
7
.
6
0
 
 
 
1
7
.
0
1
 
 
 
1
7
.
6
3
 
 
 
 
 
4
0
.
8
8
 
 
 
 
4
0
.
7
8
 
 
 
 
 
 
 
5
7
 
 
 
 
 
5
6
 
 
 
 
 
 
1
0
8
,
0
9
2

2
0
0
3
 
 
 
 
 
1
4
 
 
 
 
 
4
1
 
 
 
3
9
.
9
5
 
 
 
8
2
.
6
1
 
 
 
8
1
.
4
6
 
 
 
 
8
.
1
5
 
 
 
 
9
.
2
4
 
 
 
1
8
.
7
8
 
 
 
1
9
.
6
3
 
 
 
 
 
3
6
.
8
9
 
 
 
 
3
6
.
8
2
 
 
 
 
 
 
 
5
5
 
 
 
 
 
5
5
 
 
 
 
 
 
1
2
5
,
8
1
9

2
0
0
4
 
 
 
 
 
1
3
 
 
 
 
 
3
9
 
 
 
3
4
.
7
0
 
 
 
8
4
.
9
2
 
 
 
7
2
.
0
6
 
 
 
 
8
.
0
9
 
 
 
 
6
.
9
9
 
 
 
1
6
.
7
7
 
 
 
4
4
.
0
1
 
 
 
 
 
4
7
.
1
4
 
 
 
 
4
7
.
0
6
 
 
 
 
 
 
 
5
7
 
 
 
 
 
5
7
 
 
 
 
 
 
1
0
8
,
0
4
0

2
0
0
5
 
 
 
 
 
1
2
 
 
 
 
 
3
5
 
 
 
4
1
.
9
2
 
 
 
8
5
.
0
9
 
 
 
8
3
.
2
5
 
 
 
 
7
.
1
2
 
 
 
 
7
.
7
9
 
 
 
1
5
.
6
7
 
 
 
1
8
.
1
1
 
 
 
 
 
5
2
.
9
4
 
 
 
 
5
2
.
7
7
 
 
 
 
 
 
 
5
9
 
 
 
 
 
5
8
 
 
 
 
 
 
1
2
8
,
2
5
9

2
0
0
6
 
 
 
 
 
1
3
 
 
 
 
 
3
4
 
 
 
3
6
.
2
4
 
 
 
8
1
.
8
2
 
 
 
8
1
.
1
1
 
 
 
1
0
.
0
8
 
 
 
 
8
.
1
1
 
 
 
1
8
.
2
8
 
 
 
1
9
.
6
5
 
 
 
 
 
4
9
.
6
0
 
 
 
 
4
9
.
4
5
 
 
 
 
 
 
 
6
1
 
 
 
 
 
6
1
 
 
 
 
 
 
1
1
5
,
9
6
9

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
0
0
2
-
2
0
0
6
:
 
 
 
 
 
 
 
 
 
 
 
3
7
.
9
5
 
 
 
8
3
.
8
5
 
 
 
8
0
.
0
9
 
 
 
 
8
.
2
1
 
 
 
 
7
.
9
5
 
 
 
1
7
.
3
1
 
 
 
2
3
.
5
2
 
 
 
 
 
4
5
.
0
8
 
 
 
 
4
4
.
9
7
 
 
 
 
 
 
 
5
8
 
 
 
 
 
5
7
 
 
 
 
 
 
1
1
7
,
0
5
2

1
9
9
7
-
2
0
0
6
:
 
 
 
 
 
 
 
 
 
 
 
3
7
.
2
6
 
 
 
8
7
.
1
7
 
 
 
8
4
.
7
5
 
 
 
 
8
.
0
3
 
 
 
 
4
.
8
0
 
 
 
1
1
.
4
1
 
 
 
1
5
.
6
6
 
 
 
 
 
4
5
.
6
3
 
 
 
 
4
5
.
4
8
 
 
 
 
 
 
 
5
6
 
 
 
 
 
5
6
 
 
 
 
 
 
1
1
1
,
6
8
1

1
9
8
2
-
2
0
0
6
:
 
 
 
 
 
 
 
 
 
 
 
3
5
.
7
8
 
 
 
8
8
.
8
5
 
 
 
8
6
.
7
5
 
 
 
 
8
.
1
0
 
 
 
 
2
.
9
9
 
 
 
 
7
.
4
5
 
 
 
1
0
.
5
1
 
 
 
 
 
4
7
.
2
1
 
 
 
 
4
7
.
0
1
 
 
 
 
 
 
 
5
4
 
 
 
 
 
5
4
 
 
 
 
 
 
1
0
8
,
0
0
9

HECO-WP-704 
DOCKET NO. 2008-0083 
PAGE 10 OF 13



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
T
R
A
D
I
T
I
O
N
A
L
 
N
O
N
-
W
E
I
G
H
T
E
D
 
S
T
A
T
I
S
T
I
C
S

Y
e
a
r
 
 
 
A
G
E
 
 
 
U
-
Y
r
s
 
 
 
 
G
C
F
 
 
 
 
 
N
C
F
 
 
 
 
 
G
O
F
 
 
 
 
 
N
O
F
 
 
 
 
 
 
S
F
 
 
 
 
 
 
A
F
 
 
 
 
 
E
A
F
 
 
 
 
 
S
O
F
 
 
 
 
 
F
O
F
 
 
 
 
 
F
O
R
 
 
 
 
E
F
O
R
 
 
 
 
 
 
S
R
 
 
 
 
 
A
R
T

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
9
8
2
 
 
3
0
.
8
2
 
 
 
 
 
7
1
 
 
 
2
1
.
3
1
 
 
 
2
1
.
1
2
 
 
 
6
7
.
1
6
 
 
 
6
6
.
6
0
 
 
 
2
6
.
3
4
 
 
 
8
9
.
2
3
 
 
 
8
6
.
4
3
 
 
 
 
9
.
1
0
 
 
 
 
1
.
4
4
 
 
 
 
4
.
9
2
 
 
 
 
8
.
0
9
 
 
 
9
9
.
7
5
 
 
 
5
6
.
9
8

1
9
8
3
 
 
3
1
.
4
5
 
 
 
 
 
7
2
 
 
 
2
2
.
6
5
 
 
 
2
2
.
5
2
 
 
 
6
8
.
0
0
 
 
 
6
7
.
6
8
 
 
 
2
7
.
6
3
 
 
 
9
1
.
3
9
 
 
 
8
8
.
6
7
 
 
 
 
6
.
5
5
 
 
 
 
2
.
0
2
 
 
 
 
6
.
3
2
 
 
 
 
9
.
7
4
 
 
 
9
9
.
8
5
 
 
 
4
4
.
9
4

1
9
8
4
 
 
3
2
.
2
7
 
 
 
 
 
7
3
 
 
 
2
2
.
4
8
 
 
 
2
2
.
3
5
 
 
 
6
7
.
6
2
 
 
 
6
7
.
2
8
 
 
 
2
7
.
4
5
 
 
 
8
9
.
7
3
 
 
 
8
7
.
8
3
 
 
 
 
8
.
0
7
 
 
 
 
1
.
6
2
 
 
 
 
5
.
1
0
 
 
 
 
7
.
1
9
 
 
 
9
9
.
8
5
 
 
 
5
2
.
9
7

1
9
8
5
 
 
3
3
.
3
2
 
 
 
 
 
6
9
 
 
 
2
1
.
5
6
 
 
 
2
1
.
4
3
 
 
 
6
5
.
3
1
 
 
 
6
4
.
9
8
 
 
 
2
7
.
0
4
 
 
 
8
7
.
5
4
 
 
 
8
5
.
2
7
 
 
 
 
9
.
8
5
 
 
 
 
2
.
3
7
 
 
 
 
7
.
3
7
 
 
 
1
1
.
0
3
 
 
 
9
9
.
6
2
 
 
 
5
0
.
4
0

1
9
8
6
 
 
3
4
.
1
7
 
 
 
 
 
7
4
 
 
 
2
4
.
5
9
 
 
 
2
4
.
4
5
 
 
 
6
7
.
0
7
 
 
 
6
6
.
7
5
 
 
 
3
1
.
3
3
 
 
 
8
8
.
0
4
 
 
 
8
6
.
4
1
 
 
 
 
8
.
8
9
 
 
 
 
2
.
8
9
 
 
 
 
7
.
9
1
 
 
 
 
9
.
4
3
 
 
 
9
9
.
9
3
 
 
 
5
1
.
3
9

1
9
8
7
 
 
3
4
.
6
6
 
 
 
 
 
6
5
 
 
 
2
6
.
7
8
 
 
 
2
6
.
6
3
 
 
 
6
7
.
2
3
 
 
 
6
6
.
8
8
 
 
 
3
4
.
0
0
 
 
 
8
6
.
3
3
 
 
 
8
4
.
1
4
 
 
 
 
9
.
6
7
 
 
 
 
3
.
9
5
 
 
 
 
9
.
7
0
 
 
 
1
2
.
5
0
 
 
 
9
9
.
7
8
 
 
 
7
1
.
9
2

1
9
8
8
 
 
3
5
.
8
2
 
 
 
 
 
7
1
 
 
 
2
7
.
8
5
 
 
 
2
7
.
6
3
 
 
 
6
9
.
2
4
 
 
 
6
8
.
5
2
 
 
 
3
5
.
5
7
 
 
 
8
9
.
6
8
 
 
 
8
7
.
3
6
 
 
 
 
8
.
3
4
 
 
 
 
1
.
7
9
 
 
 
 
4
.
5
0
 
 
 
 
6
.
1
9
 
 
 
9
9
.
2
9
 
 
 
5
9
.
1
7

1
9
8
9
 
 
3
7
.
4
4
 
 
 
 
 
7
7
 
 
 
3
1
.
2
3
 
 
 
3
0
.
9
8
 
 
 
6
9
.
3
1
 
 
 
6
8
.
5
8
 
 
 
3
9
.
7
9
 
 
 
8
9
.
0
1
 
 
 
8
6
.
8
3
 
 
 
 
8
.
6
9
 
 
 
 
2
.
3
0
 
 
 
 
5
.
1
6
 
 
 
 
7
.
1
7
 
 
 
9
9
.
5
9
 
 
 
5
9
.
5
8

1
9
9
0
 
 
3
7
.
9
3
 
 
 
 
 
7
4
 
 
 
2
7
.
3
2
 
 
 
2
7
.
1
7
 
 
 
6
5
.
8
9
 
 
 
6
5
.
2
9
 
 
 
3
5
.
1
5
 
 
 
8
9
.
5
9
 
 
 
8
7
.
7
3
 
 
 
 
8
.
4
1
 
 
 
 
2
.
0
0
 
 
 
 
5
.
3
7
 
 
 
 
7
.
5
3
 
 
 
9
9
.
4
8
 
 
 
5
7
.
4
2

1
9
9
1
 
 
3
8
.
7
8
 
 
 
 
 
6
9
 
 
 
2
1
.
5
9
 
 
 
2
1
.
4
2
 
 
 
6
5
.
9
6
 
 
 
6
5
.
1
5
 
 
 
2
7
.
4
8
 
 
 
9
0
.
7
3
 
 
 
8
8
.
8
2
 
 
 
 
7
.
2
1
 
 
 
 
2
.
0
6
 
 
 
 
6
.
9
8
 
 
 
1
0
.
1
5
 
 
 
9
9
.
5
2
 
 
 
4
8
.
8
2

1
9
9
2
 
 
3
9
.
0
6
 
 
 
 
 
6
1
 
 
 
1
8
.
4
0
 
 
 
1
8
.
2
5
 
 
 
6
4
.
9
5
 
 
 
6
4
.
0
6
 
 
 
2
3
.
5
4
 
 
 
9
2
.
3
3
 
 
 
8
8
.
9
2
 
 
 
 
6
.
4
2
 
 
 
 
1
.
2
4
 
 
 
 
5
.
0
1
 
 
 
1
3
.
5
6
 
 
 
9
9
.
6
2
 
 
 
6
1
.
0
9

1
9
9
3
 
 
3
9
.
2
7
 
 
 
 
 
5
4
 
 
 
1
8
.
0
1
 
 
 
1
7
.
7
6
 
 
 
6
0
.
1
6
 
 
 
5
9
.
1
2
 
 
 
2
4
.
2
8
 
 
 
9
1
.
6
2
 
 
 
8
8
.
3
7
 
 
 
 
7
.
2
8
 
 
 
 
1
.
1
0
 
 
 
 
4
.
3
5
 
 
 
1
1
.
7
8
 
 
 
9
8
.
8
1
 
 
 
4
3
.
5
8

1
9
9
4
 
 
4
0
.
0
5
 
 
 
 
 
5
1
 
 
 
1
6
.
3
1
 
 
 
1
5
.
3
9
 
 
 
5
9
.
5
8
 
 
 
5
6
.
0
4
 
 
 
2
1
.
4
8
 
 
 
8
7
.
7
4
 
 
 
8
5
.
8
6
 
 
 
 
6
.
4
7
 
 
 
 
5
.
7
9
 
 
 
2
1
.
2
5
 
 
 
2
3
.
8
2
 
 
 
9
9
.
3
3
 
 
 
4
6
.
9
3

1
9
9
5
 
 
4
0
.
3
1
 
 
 
 
 
4
2
 
 
 
2
0
.
3
2
 
 
 
1
9
.
8
3
 
 
 
6
0
.
8
4
 
 
 
5
8
.
7
6
 
 
 
2
6
.
0
6
 
 
 
8
9
.
8
8
 
 
 
8
7
.
5
4
 
 
 
 
6
.
8
3
 
 
 
 
3
.
2
9
 
 
 
1
1
.
2
2
 
 
 
1
4
.
7
6
 
 
 
9
8
.
9
7
 
 
 
4
5
.
7
5

1
9
9
6
 
 
4
1
.
4
9
 
 
 
 
 
4
4
 
 
 
1
9
.
2
5
 
 
 
1
9
.
1
1
 
 
 
5
7
.
7
1
 
 
 
5
6
.
8
3
 
 
 
2
6
.
5
9
 
 
 
9
0
.
0
4
 
 
 
8
7
.
8
0
 
 
 
 
7
.
8
5
 
 
 
 
2
.
1
1
 
 
 
 
7
.
3
5
 
 
 
1
1
.
2
9
 
 
 
9
9
.
4
1
 
 
 
6
2
.
9
0

1
9
9
7
 
 
4
2
.
1
6
 
 
 
 
 
4
1
 
 
 
1
9
.
6
7
 
 
 
1
9
.
5
1
 
 
 
5
8
.
1
6
 
 
 
5
7
.
2
7
 
 
 
2
7
.
1
6
 
 
 
9
1
.
7
3
 
 
 
8
9
.
8
7
 
 
 
 
5
.
7
6
 
 
 
 
2
.
5
2
 
 
 
 
8
.
4
8
 
 
 
1
0
.
9
6
 
 
 
9
9
.
3
3
 
 
 
5
0
.
2
6

1
9
9
8
 
 
4
3
.
0
7
 
 
 
 
 
3
9
 
 
 
2
1
.
2
3
 
 
 
2
0
.
9
9
 
 
 
6
1
.
7
3
 
 
 
6
0
.
6
8
 
 
 
2
7
.
9
7
 
 
 
9
0
.
6
6
 
 
 
9
0
.
1
0
 
 
 
 
8
.
1
8
 
 
 
 
1
.
1
6
 
 
 
 
3
.
9
7
 
 
 
 
4
.
7
5
 
 
 
9
9
.
8
3
 
 
 
6
0
.
2
6

1
9
9
9
 
 
4
4
.
0
2
 
 
 
 
 
4
1
 
 
 
2
1
.
9
5
 
 
 
2
1
.
8
5
 
 
 
6
0
.
9
2
 
 
 
6
0
.
3
2
 
 
 
3
0
.
5
3
 
 
 
9
0
.
1
6
 
 
 
8
9
.
4
5
 
 
 
 
8
.
2
7
 
 
 
 
1
.
5
7
 
 
 
 
4
.
9
0
 
 
 
 
5
.
9
5
 
 
 
9
9
.
6
8
 
 
 
5
7
.
0
5

2
0
0
0
 
 
4
4
.
3
0
 
 
 
 
 
3
7
 
 
 
2
4
.
4
8
 
 
 
2
4
.
2
8
 
 
 
6
1
.
2
9
 
 
 
6
0
.
4
9
 
 
 
3
3
.
1
8
 
 
 
9
0
.
9
5
 
 
 
9
0
.
2
5
 
 
 
 
6
.
5
2
 
 
 
 
2
.
5
4
 
 
 
 
7
.
1
0
 
 
 
 
7
.
8
1
 
 
 
9
9
.
3
3
 
 
 
5
6
.
1
8

2
0
0
1
 
 
4
5
.
3
9
 
 
 
 
 
3
8
 
 
 
2
4
.
4
1
 
 
 
2
4
.
2
8
 
 
 
6
4
.
0
8
 
 
 
6
3
.
5
0
 
 
 
3
1
.
7
4
 
 
 
8
9
.
5
9
 
 
 
8
7
.
3
3
 
 
 
 
8
.
3
4
 
 
 
 
2
.
0
7
 
 
 
 
6
.
1
3
 
 
 
1
1
.
3
8
 
 
 
9
9
.
8
8
 
 
 
6
4
.
3
3

2
0
0
2
 
 
4
4
.
5
0
 
 
 
 
 
4
0
 
 
 
2
2
.
1
6
 
 
 
2
1
.
5
5
 
 
 
6
1
.
0
3
 
 
 
5
8
.
1
3
 
 
 
3
0
.
8
6
 
 
 
8
5
.
1
7
 
 
 
8
3
.
7
5
 
 
 
 
7
.
2
6
 
 
 
 
7
.
5
8
 
 
 
1
9
.
7
1
 
 
 
2
0
.
2
9
 
 
 
9
9
.
7
6
 
 
 
6
6
.
3
0

2
0
0
3
 
 
4
5
.
2
5
 
 
 
 
 
4
0
 
 
 
2
6
.
1
9
 
 
 
2
5
.
8
8
 
 
 
6
5
.
8
1
 
 
 
6
4
.
7
8
 
 
 
3
4
.
3
0
 
 
 
8
3
.
2
9
 
 
 
8
2
.
3
1
 
 
 
 
7
.
6
7
 
 
 
 
9
.
0
4
 
 
 
2
0
.
8
7
 
 
 
2
1
.
6
0
 
 
 
9
9
.
8
1
 
 
 
8
1
.
7
2

2
0
0
4
 
 
4
6
.
0
0
 
 
 
 
 
3
9
 
 
 
2
1
.
6
7
 
 
 
2
1
.
4
7
 
 
 
6
3
.
0
3
 
 
 
6
1
.
8
8
 
 
 
2
8
.
4
1
 
 
 
8
3
.
9
3
 
 
 
7
4
.
1
7
 
 
 
 
8
.
2
2
 
 
 
 
7
.
8
5
 
 
 
2
1
.
6
6
 
 
 
4
5
.
4
3
 
 
 
9
9
.
8
3
 
 
 
5
3
.
0
2

2
0
0
5
 
 
4
6
.
0
7
 
 
 
 
 
3
5
 
 
 
2
5
.
1
5
 
 
 
2
4
.
8
8
 
 
 
6
0
.
5
2
 
 
 
5
9
.
3
6
 
 
 
3
5
.
8
0
 
 
 
8
1
.
7
6
 
 
 
8
0
.
4
1
 
 
 
 
9
.
1
8
 
 
 
 
9
.
0
7
 
 
 
2
0
.
2
2
 
 
 
2
2
.
2
9
 
 
 
9
9
.
6
8
 
 
 
5
9
.
5
4

2
0
0
6
 
 
4
7
.
2
7
 
 
 
 
 
3
2
 
 
 
2
2
.
1
1
 
 
 
2
1
.
8
2
 
 
 
6
1
.
5
9
 
 
 
6
0
.
2
0
 
 
 
3
0
.
7
9
 
 
 
8
0
.
8
4
 
 
 
8
0
.
2
1
 
 
 
1
0
.
7
9
 
 
 
 
8
.
3
8
 
 
 
2
1
.
3
9
 
 
 
2
2
.
7
0
 
 
 
9
9
.
7
0
 
 
 
5
4
.
5
4

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
0
0
2
-
2
0
0
6
:
 
 
 
 
 
1
8
6
 
 
 
2
3
.
4
6
 
 
 
2
3
.
1
2
 
 
 
6
2
.
4
6
 
 
 
6
0
.
9
1
 
 
 
3
2
.
0
0
 
 
 
8
3
.
1
1
 
 
 
8
0
.
2
1
 
 
 
 
8
.
5
2
 
 
 
 
8
.
3
7
 
 
 
2
0
.
7
3
 
 
 
2
6
.
1
5
 
 
 
9
9
.
7
6
 
 
 
6
2
.
4
2

1
9
9
7
-
2
0
0
6
:
 
 
 
 
 
3
8
2
 
 
 
2
2
.
8
7
 
 
 
2
2
.
6
2
 
 
 
6
1
.
8
7
 
 
 
6
0
.
7
0
 
 
 
3
1
.
0
0
 
 
 
8
6
.
9
7
 
 
 
8
4
.
9
4
 
 
 
 
7
.
9
5
 
 
 
 
5
.
0
8
 
 
 
1
4
.
0
8
 
 
 
1
7
.
9
8
 
 
 
9
9
.
6
7
 
 
 
5
9
.
7
6

1
9
8
2
-
2
0
0
6
:
 
 
 
1
,
3
5
0
 
 
 
2
3
.
0
5
 
 
 
2
2
.
8
2
 
 
 
6
4
.
6
6
 
 
 
6
3
.
7
7
 
 
 
2
9
.
8
6
 
 
 
8
8
.
7
8
 
 
 
8
6
.
5
4
 
 
 
 
8
.
0
3
 
 
 
 
3
.
1
1
 
 
 
 
9
.
1
5
 
 
 
1
2
.
5
0
 
 
 
9
9
.
5
8
 
 
 
5
5
.
6
8

HECO-WP-704 
DOCKET NO. 2008-0083 
PAGE 11 OF 13



D
a
t
e
-
1
1
/
0
2
/
0
7
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
N
O
R
T
H
 
A
M
E
R
I
C
A
N
 
E
L
E
C
T
R
I
C
 
R
E
L
I
A
B
I
L
I
T
Y
 
C
O
R
P
O
R
A
T
I
O
N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G
E
N
E
R
A
T
I
N
G
 
A
V
A
I
L
A
B
I
L
I
T
Y
 
D
A
T
A
 
S
Y
S
T
E
M

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
9
8
2
-
2
0
0
6
 
H
i
s
t
o
r
i
c
a
l
 
A
v
a
i
l
a
b
i
l
i
t
y
 
S
t
a
t
i
s
t
i
c
s

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
F
O
S
S
I
L
 
 
O
i
l
 
P
r
i
m
a
r
y
 
 
 
 
 
 
1
0
0
-
1
9
9
 
M
W

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
a
p
a
c
i
t
y
 
 
 
 
 
 
 
 
N
e
t

 
 
 
 
 
 
 
 
N
u
m
b
e
r
 
o
f
 
 
 
 
 
-
-
-
-
-
-
-
-
-
-
 
C
A
P
A
C
I
T
Y
 
W
E
I
G
H
T
E
D
 
S
T
A
T
I
S
T
I
C
S
 
-
-
-
-
-
-
-
-
-
-
-
 
 
 
-
-
 
U
N
I
T
 
S
T
A
R
T
S
 
-
-
 
 
 
 
 
(
 
N
e
t
,
 
M
W
 
)
 
 
 
G
e
n
e
r
a
t
i
o
n

Y
e
a
r
 
 
 
U
t
i
l
.
 
U
n
i
t
s
 
 
 
 
W
S
F
 
 
 
 
 
W
A
F
 
 
 
 
W
E
A
F
 
 
 
 
W
S
O
F
 
 
 
 
W
F
O
F
 
 
 
 
W
F
O
R
 
 
 
W
E
F
O
R
 
 
 
A
t
t
e
m
p
t
s
 
 
 
A
c
t
u
a
l
 
 
 
 
 
 
M
a
x
 
 
 
 
D
e
p
 
 
 
 
M
W
H
r
/
U
-
Y
r

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
9
8
2
 
 
 
 
 
2
8
 
 
 
 
 
7
7
 
 
 
5
4
.
9
4
 
 
 
8
1
.
2
6
 
 
 
7
6
.
5
9
 
 
 
1
1
.
9
8
 
 
 
 
6
.
7
6
 
 
 
1
0
.
9
5
 
 
 
1
5
.
4
1
 
 
 
 
 
4
6
.
8
8
 
 
 
 
4
6
.
8
1
 
 
 
 
 
 
1
4
0
 
 
 
 
1
3
8
 
 
 
 
 
 
3
8
4
,
9
3
8

1
9
8
3
 
 
 
 
 
2
4
 
 
 
 
 
6
6
 
 
 
5
0
.
7
9
 
 
 
7
7
.
5
2
 
 
 
7
2
.
9
1
 
 
 
1
6
.
1
6
 
 
 
 
6
.
3
3
 
 
 
1
1
.
0
8
 
 
 
1
6
.
2
3
 
 
 
 
 
4
8
.
6
4
 
 
 
 
4
8
.
5
8
 
 
 
 
 
 
1
3
7
 
 
 
 
1
3
6
 
 
 
 
 
 
3
6
9
,
2
2
2

1
9
8
4
 
 
 
 
 
2
4
 
 
 
 
 
5
6
 
 
 
5
2
.
3
3
 
 
 
8
0
.
7
0
 
 
 
7
6
.
9
6
 
 
 
1
5
.
7
4
 
 
 
 
3
.
5
6
 
 
 
 
6
.
3
8
 
 
 
1
1
.
0
1
 
 
 
 
 
4
9
.
7
7
 
 
 
 
4
9
.
7
7
 
 
 
 
 
 
1
3
9
 
 
 
 
1
3
8
 
 
 
 
 
 
3
8
9
,
5
4
7

1
9
8
5
 
 
 
 
 
2
5
 
 
 
 
 
4
8
 
 
 
5
2
.
6
7
 
 
 
8
1
.
7
9
 
 
 
7
7
.
0
3
 
 
 
1
3
.
4
9
 
 
 
 
4
.
7
2
 
 
 
 
8
.
2
2
 
 
 
1
4
.
3
3
 
 
 
 
 
4
1
.
2
9
 
 
 
 
4
1
.
1
9
 
 
 
 
 
 
1
4
1
 
 
 
 
1
4
0
 
 
 
 
 
 
3
7
7
,
9
0
9

1
9
8
6
 
 
 
 
 
2
5
 
 
 
 
 
5
8
 
 
 
5
8
.
4
6
 
 
 
8
6
.
2
3
 
 
 
8
2
.
2
0
 
 
 
1
0
.
1
0
 
 
 
 
3
.
6
7
 
 
 
 
5
.
9
1
 
 
 
1
0
.
6
9
 
 
 
 
 
4
6
.
3
0
 
 
 
 
4
6
.
1
5
 
 
 
 
 
 
1
3
4
 
 
 
 
1
3
3
 
 
 
 
 
 
4
1
8
,
0
5
4

1
9
8
7
 
 
 
 
 
2
4
 
 
 
 
 
5
1
 
 
 
5
5
.
3
3
 
 
 
8
4
.
5
2
 
 
 
8
0
.
9
3
 
 
 
1
2
.
1
0
 
 
 
 
3
.
3
8
 
 
 
 
5
.
7
6
 
 
 
 
9
.
6
5
 
 
 
 
 
4
5
.
9
4
 
 
 
 
4
5
.
7
7
 
 
 
 
 
 
1
4
2
 
 
 
 
1
4
0
 
 
 
 
 
 
4
1
4
,
9
9
6

1
9
8
8
 
 
 
 
 
2
3
 
 
 
 
 
6
1
 
 
 
5
1
.
5
3
 
 
 
8
1
.
1
6
 
 
 
7
6
.
9
6
 
 
 
1
4
.
6
0
 
 
 
 
4
.
2
3
 
 
 
 
7
.
5
9
 
 
 
1
2
.
1
2
 
 
 
 
 
4
5
.
3
1
 
 
 
 
4
5
.
2
1
 
 
 
 
 
 
1
3
8
 
 
 
 
1
3
6
 
 
 
 
 
 
4
0
4
,
7
0
6

1
9
8
9
 
 
 
 
 
2
3
 
 
 
 
 
5
8
 
 
 
5
8
.
5
7
 
 
 
8
2
.
9
6
 
 
 
7
9
.
2
1
 
 
 
1
3
.
5
8
 
 
 
 
3
.
4
5
 
 
 
 
5
.
5
7
 
 
 
 
8
.
9
2
 
 
 
 
 
4
0
.
4
4
 
 
 
 
4
0
.
4
1
 
 
 
 
 
 
1
3
6
 
 
 
 
1
3
4
 
 
 
 
 
 
4
6
0
,
4
5
4

1
9
9
0
 
 
 
 
 
2
1
 
 
 
 
 
4
8
 
 
 
5
6
.
9
3
 
 
 
8
4
.
9
3
 
 
 
8
0
.
7
5
 
 
 
1
2
.
0
2
 
 
 
 
3
.
0
4
 
 
 
 
5
.
0
8
 
 
 
 
9
.
6
7
 
 
 
 
 
4
1
.
2
5
 
 
 
 
3
9
.
7
7
 
 
 
 
 
 
1
4
1
 
 
 
 
1
3
9
 
 
 
 
 
 
4
2
6
,
0
2
6

1
9
9
1
 
 
 
 
 
2
4
 
 
 
 
 
4
8
 
 
 
5
3
.
1
6
 
 
 
9
0
.
6
9
 
 
 
8
5
.
4
7
 
 
 
 
6
.
6
6
 
 
 
 
2
.
6
5
 
 
 
 
4
.
7
5
 
 
 
1
1
.
6
3
 
 
 
 
 
4
1
.
5
9
 
 
 
 
4
1
.
3
4
 
 
 
 
 
 
1
3
6
 
 
 
 
1
3
4
 
 
 
 
 
 
3
7
3
,
7
8
2

1
9
9
2
 
 
 
 
 
2
2
 
 
 
 
 
4
6
 
 
 
4
3
.
6
7
 
 
 
8
0
.
6
7
 
 
 
7
6
.
5
7
 
 
 
1
6
.
7
3
 
 
 
 
2
.
6
1
 
 
 
 
5
.
6
3
 
 
 
1
0
.
1
8
 
 
 
 
 
3
4
.
9
4
 
 
 
 
3
4
.
8
8
 
 
 
 
 
 
1
4
0
 
 
 
 
1
3
7
 
 
 
 
 
 
2
9
4
,
9
2
5

1
9
9
3
 
 
 
 
 
2
2
 
 
 
 
 
4
9
 
 
 
4
6
.
4
3
 
 
 
8
8
.
5
7
 
 
 
8
4
.
4
3
 
 
 
 
9
.
4
6
 
 
 
 
1
.
9
7
 
 
 
 
4
.
0
7
 
 
 
 
9
.
7
1
 
 
 
 
 
3
3
.
7
1
 
 
 
 
3
3
.
4
7
 
 
 
 
 
 
1
3
3
 
 
 
 
1
3
2
 
 
 
 
 
 
2
9
6
,
5
1
4

1
9
9
4
 
 
 
 
 
2
0
 
 
 
 
 
4
4
 
 
 
4
5
.
8
6
 
 
 
8
8
.
8
4
 
 
 
8
4
.
9
7
 
 
 
 
8
.
5
5
 
 
 
 
2
.
6
2
 
 
 
 
5
.
4
0
 
 
 
 
9
.
7
5
 
 
 
 
 
4
7
.
1
7
 
 
 
 
4
6
.
7
3
 
 
 
 
 
 
1
3
7
 
 
 
 
1
3
5
 
 
 
 
 
 
3
0
7
,
2
3
5

1
9
9
5
 
 
 
 
 
1
8
 
 
 
 
 
3
9
 
 
 
3
6
.
5
0
 
 
 
8
8
.
1
9
 
 
 
8
4
.
9
6
 
 
 
 
9
.
5
5
 
 
 
 
2
.
2
6
 
 
 
 
5
.
8
3
 
 
 
1
0
.
4
7
 
 
 
 
 
4
5
.
3
0
 
 
 
 
4
4
.
8
4
 
 
 
 
 
 
1
3
8
 
 
 
 
1
3
6
 
 
 
 
 
 
2
3
2
,
3
7
6

1
9
9
6
 
 
 
 
 
1
9
 
 
 
 
 
4
2
 
 
 
3
8
.
2
8
 
 
 
8
4
.
8
2
 
 
 
8
2
.
8
0
 
 
 
1
0
.
4
1
 
 
 
 
4
.
7
7
 
 
 
1
1
.
0
9
 
 
 
1
3
.
3
6
 
 
 
 
 
3
7
.
5
1
 
 
 
 
3
7
.
3
4
 
 
 
 
 
 
1
3
4
 
 
 
 
1
3
4
 
 
 
 
 
 
2
3
3
,
1
8
4

1
9
9
7
 
 
 
 
 
1
7
 
 
 
 
 
3
8
 
 
 
4
0
.
7
7
 
 
 
8
3
.
9
7
 
 
 
8
1
.
8
3
 
 
 
1
1
.
4
7
 
 
 
 
4
.
5
6
 
 
 
1
0
.
0
6
 
 
 
1
2
.
8
8
 
 
 
 
 
3
4
.
0
3
 
 
 
 
3
3
.
8
3
 
 
 
 
 
 
1
3
1
 
 
 
 
1
3
0
 
 
 
 
 
 
2
6
9
,
0
8
5

1
9
9
8
 
 
 
 
 
1
5
 
 
 
 
 
3
3
 
 
 
4
2
.
9
4
 
 
 
8
8
.
5
0
 
 
 
8
6
.
1
3
 
 
 
 
8
.
3
1
 
 
 
 
3
.
3
1
 
 
 
 
7
.
1
5
 
 
 
1
0
.
4
6
 
 
 
 
 
4
5
.
3
2
 
 
 
 
4
5
.
1
2
 
 
 
 
 
 
1
2
8
 
 
 
 
1
2
8
 
 
 
 
 
 
3
0
3
,
4
5
7

1
9
9
9
 
 
 
 
 
1
6
 
 
 
 
 
3
3
 
 
 
5
0
.
3
9
 
 
 
8
5
.
8
0
 
 
 
8
3
.
9
6
 
 
 
1
0
.
2
3
 
 
 
 
3
.
9
7
 
 
 
 
7
.
3
0
 
 
 
 
9
.
8
6
 
 
 
 
 
4
1
.
0
3
 
 
 
 
4
0
.
1
5
 
 
 
 
 
 
1
3
4
 
 
 
 
1
3
3
 
 
 
 
 
 
3
2
8
,
8
7
9

2
0
0
0
 
 
 
 
 
1
2
 
 
 
 
 
2
7
 
 
 
3
9
.
4
5
 
 
 
8
6
.
9
8
 
 
 
8
4
.
3
6
 
 
 
1
1
.
6
6
 
 
 
 
1
.
3
7
 
 
 
 
3
.
3
6
 
 
 
 
7
.
9
8
 
 
 
 
 
3
4
.
7
3
 
 
 
 
3
4
.
6
9
 
 
 
 
 
 
1
3
2
 
 
 
 
1
3
2
 
 
 
 
 
 
2
6
6
,
4
5
5

2
0
0
1
 
 
 
 
 
1
3
 
 
 
 
 
3
2
 
 
 
4
1
.
2
5
 
 
 
8
4
.
0
5
 
 
 
8
0
.
3
9
 
 
 
1
4
.
3
2
 
 
 
 
1
.
6
4
 
 
 
 
3
.
8
2
 
 
 
 
9
.
9
3
 
 
 
 
 
4
9
.
1
0
 
 
 
 
4
8
.
8
4
 
 
 
 
 
 
1
3
2
 
 
 
 
1
3
1
 
 
 
 
 
 
2
8
9
,
8
2
6

2
0
0
2
 
 
 
 
 
1
4
 
 
 
 
 
3
3
 
 
 
3
3
.
6
1
 
 
 
7
6
.
8
0
 
 
 
7
4
.
7
5
 
 
 
1
5
.
7
7
 
 
 
 
7
.
4
3
 
 
 
1
8
.
1
0
 
 
 
2
0
.
4
1
 
 
 
 
 
5
0
.
1
9
 
 
 
 
4
9
.
9
8
 
 
 
 
 
 
1
3
2
 
 
 
 
1
3
1
 
 
 
 
 
 
2
1
7
,
4
6
7

2
0
0
3
 
 
 
 
 
1
4
 
 
 
 
 
3
4
 
 
 
3
3
.
2
3
 
 
 
7
4
.
0
9
 
 
 
7
1
.
7
0
 
 
 
1
6
.
5
8
 
 
 
 
9
.
3
3
 
 
 
2
1
.
9
2
 
 
 
2
4
.
9
8
 
 
 
 
 
3
6
.
5
4
 
 
 
 
3
6
.
2
7
 
 
 
 
 
 
1
3
1
 
 
 
 
1
3
0
 
 
 
 
 
 
2
1
1
,
9
6
3

2
0
0
4
 
 
 
 
 
1
5
 
 
 
 
 
3
5
 
 
 
2
9
.
7
1
 
 
 
7
8
.
9
2
 
 
 
7
4
.
4
5
 
 
 
1
2
.
8
6
 
 
 
 
8
.
2
3
 
 
 
2
1
.
6
8
 
 
 
2
8
.
6
0
 
 
 
 
 
2
6
.
9
4
 
 
 
 
2
6
.
8
1
 
 
 
 
 
 
1
2
9
 
 
 
 
1
2
8
 
 
 
 
 
 
1
9
4
,
9
9
3

2
0
0
5
 
 
 
 
 
1
5
 
 
 
 
 
3
3
 
 
 
3
5
.
8
4
 
 
 
7
7
.
3
2
 
 
 
7
5
.
0
2
 
 
 
1
3
.
9
6
 
 
 
 
8
.
7
3
 
 
 
1
9
.
5
9
 
 
 
2
2
.
3
6
 
 
 
 
 
3
0
.
7
9
 
 
 
 
3
0
.
5
9
 
 
 
 
 
 
1
2
8
 
 
 
 
1
2
7
 
 
 
 
 
 
2
2
4
,
8
8
9

2
0
0
6
 
 
 
 
 
1
4
 
 
 
 
 
2
9
 
 
 
3
0
.
8
9
 
 
 
8
3
.
0
9
 
 
 
7
9
.
2
0
 
 
 
1
1
.
1
1
 
 
 
 
5
.
8
0
 
 
 
1
5
.
8
0
 
 
 
2
2
.
7
0
 
 
 
 
 
2
0
.
3
1
 
 
 
 
1
9
.
8
8
 
 
 
 
 
 
1
2
7
 
 
 
 
1
2
7
 
 
 
 
 
 
1
8
6
,
8
2
3

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
0
0
2
-
2
0
0
6
:
 
 
 
 
 
 
 
 
 
 
 
3
2
.
6
4
 
 
 
7
7
.
9
2
 
 
 
7
4
.
8
9
 
 
 
1
4
.
1
1
 
 
 
 
7
.
9
7
 
 
 
1
9
.
6
3
 
 
 
2
3
.
8
9
 
 
 
 
 
3
2
.
9
6
 
 
 
 
3
2
.
7
2
 
 
 
 
 
 
1
2
9
 
 
 
 
1
2
8
 
 
 
 
 
 
2
0
7
,
4
0
5

1
9
9
7
-
2
0
0
6
:
 
 
 
 
 
 
 
 
 
 
 
3
7
.
5
9
 
 
 
8
1
.
6
4
 
 
 
7
8
.
8
5
 
 
 
1
2
.
7
5
 
 
 
 
5
.
6
2
 
 
 
1
3
.
0
1
 
 
 
1
7
.
0
4
 
 
 
 
 
3
6
.
7
1
 
 
 
 
3
6
.
4
3
 
 
 
 
 
 
1
3
0
 
 
 
 
1
3
0
 
 
 
 
 
 
2
4
7
,
2
5
8

1
9
8
2
-
2
0
0
6
:
 
 
 
 
 
 
 
 
 
 
 
4
6
.
9
6
 
 
 
8
3
.
1
3
 
 
 
7
9
.
4
5
 
 
 
1
2
.
4
3
 
 
 
 
4
.
4
4
 
 
 
 
8
.
6
4
 
 
 
1
3
.
1
6
 
 
 
 
 
4
1
.
3
7
 
 
 
 
4
1
.
1
3
 
 
 
 
 
 
1
3
5
 
 
 
 
1
3
4
 
 
 
 
 
 
3
2
7
,
9
5
8

HECO-WP-704 
DOCKET NO. 2008-0083 
PAGE 12 OF 13



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
T
R
A
D
I
T
I
O
N
A
L
 
N
O
N
-
W
E
I
G
H
T
E
D
 
S
T
A
T
I
S
T
I
C
S

Y
e
a
r
 
 
 
A
G
E
 
 
 
U
-
Y
r
s
 
 
 
 
G
C
F
 
 
 
 
 
N
C
F
 
 
 
 
 
G
O
F
 
 
 
 
 
N
O
F
 
 
 
 
 
 
S
F
 
 
 
 
 
 
A
F
 
 
 
 
 
E
A
F
 
 
 
 
 
S
O
F
 
 
 
 
 
F
O
F
 
 
 
 
 
F
O
R
 
 
 
 
E
F
O
R
 
 
 
 
 
 
S
R
 
 
 
 
 
A
R
T

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
9
8
2
 
 
2
3
.
5
3
 
 
 
 
 
5
7
 
 
 
3
1
.
8
8
 
 
 
3
1
.
3
9
 
 
 
5
8
.
0
6
 
 
 
5
7
.
1
3
 
 
 
5
3
.
7
3
 
 
 
8
0
.
8
4
 
 
 
7
6
.
3
6
 
 
 
1
2
.
7
1
 
 
 
 
6
.
4
5
 
 
 
1
0
.
7
1
 
 
 
1
5
.
3
0
 
 
 
9
9
.
8
5
 
 
1
0
0
.
5
0

1
9
8
3
 
 
2
4
.
3
4
 
 
 
 
 
5
0
 
 
 
3
1
.
0
2
 
 
 
3
0
.
6
9
 
 
 
6
1
.
0
5
 
 
 
6
0
.
4
4
 
 
 
4
9
.
7
8
 
 
 
7
7
.
2
4
 
 
 
7
2
.
9
0
 
 
 
1
6
.
1
1
 
 
 
 
6
.
6
5
 
 
 
1
1
.
7
9
 
 
 
1
6
.
9
3
 
 
 
9
9
.
8
8
 
 
 
8
9
.
7
0

1
9
8
4
 
 
2
5
.
4
7
 
 
 
 
 
4
5
 
 
 
3
2
.
2
2
 
 
 
3
1
.
8
3
 
 
 
6
1
.
4
9
 
 
 
6
0
.
8
3
 
 
 
5
1
.
3
0
 
 
 
8
1
.
2
4
 
 
 
7
7
.
6
3
 
 
 
1
5
.
5
6
 
 
 
 
3
.
2
1
 
 
 
 
5
.
8
8
 
 
 
1
0
.
6
1
 
 
1
0
0
.
0
0
 
 
 
9
0
.
4
7

1
9
8
5
 
 
2
5
.
0
5
 
 
 
 
 
3
7
 
 
 
3
1
.
0
8
 
 
 
3
0
.
5
7
 
 
 
5
8
.
9
0
 
 
 
5
8
.
0
4
 
 
 
5
0
.
9
5
 
 
 
8
1
.
4
7
 
 
 
7
7
.
1
2
 
 
 
1
3
.
6
1
 
 
 
 
4
.
9
2
 
 
 
 
8
.
8
0
 
 
 
1
4
.
6
4
 
 
 
9
9
.
7
6
 
 
1
0
8
.
3
7

1
9
8
6
 
 
2
6
.
6
7
 
 
 
 
 
4
6
 
 
 
3
6
.
1
3
 
 
 
3
5
.
6
8
 
 
 
6
1
.
7
7
 
 
 
6
1
.
0
4
 
 
 
5
5
.
7
6
 
 
 
8
6
.
9
2
 
 
 
8
3
.
2
2
 
 
 
 
9
.
5
1
 
 
 
 
3
.
5
7
 
 
 
 
6
.
0
2
 
 
 
1
0
.
6
2
 
 
 
9
9
.
6
8
 
 
1
0
5
.
8
0

1
9
8
7
 
 
2
7
.
2
4
 
 
 
 
 
4
1
 
 
 
3
3
.
8
7
 
 
 
3
3
.
4
7
 
 
 
6
1
.
1
5
 
 
 
6
0
.
4
9
 
 
 
5
4
.
8
4
 
 
 
8
4
.
7
8
 
 
 
8
1
.
5
1
 
 
 
1
1
.
9
4
 
 
 
 
3
.
2
8
 
 
 
 
5
.
6
5
 
 
 
 
9
.
2
8
 
 
 
9
9
.
6
3
 
 
1
0
4
.
8
6

1
9
8
8
 
 
2
8
.
5
2
 
 
 
 
 
4
0
 
 
 
3
3
.
9
0
 
 
 
3
3
.
3
8
 
 
 
6
5
.
7
1
 
 
 
6
4
.
7
7
 
 
 
5
0
.
4
9
 
 
 
8
1
.
7
6
 
 
 
7
7
.
7
9
 
 
 
1
4
.
0
5
 
 
 
 
4
.
1
9
 
 
 
 
7
.
6
6
 
 
 
1
2
.
2
9
 
 
 
9
9
.
7
8
 
 
 
9
8
.
1
4

1
9
8
9
 
 
2
9
.
5
0
 
 
 
 
 
3
9
 
 
 
3
9
.
1
3
 
 
 
3
8
.
7
3
 
 
 
6
6
.
8
0
 
 
 
6
6
.
1
3
 
 
 
5
7
.
7
9
 
 
 
8
3
.
6
6
 
 
 
8
0
.
1
6
 
 
 
1
3
.
1
3
 
 
 
 
3
.
2
0
 
 
 
 
5
.
2
5
 
 
 
 
8
.
6
2
 
 
 
9
9
.
9
3
 
 
1
2
5
.
0
9

1
9
9
0
 
 
2
9
.
5
4
 
 
 
 
 
3
4
 
 
 
3
5
.
0
5
 
 
 
3
4
.
6
2
 
 
 
6
1
.
5
0
 
 
 
6
0
.
8
2
 
 
 
5
7
.
3
4
 
 
 
8
4
.
8
6
 
 
 
8
0
.
9
6
 
 
 
1
2
.
1
3
 
 
 
 
3
.
0
2
 
 
 
 
5
.
0
0
 
 
 
 
9
.
4
1
 
 
 
9
6
.
4
1
 
 
1
2
6
.
0
8

1
9
9
1
 
 
3
0
.
4
3
 
 
 
 
 
3
6
 
 
 
3
1
.
8
4
 
 
 
3
1
.
3
7
 
 
 
5
9
.
8
1
 
 
 
5
9
.
0
1
 
 
 
5
2
.
3
7
 
 
 
9
0
.
0
9
 
 
 
8
4
.
9
0
 
 
 
 
6
.
7
4
 
 
 
 
3
.
1
7
 
 
 
 
5
.
7
1
 
 
 
1
2
.
8
9
 
 
 
9
9
.
4
0
 
 
1
1
0
.
9
6

1
9
9
2
 
 
3
1
.
1
9
 
 
 
 
 
3
5
 
 
 
2
4
.
3
5
 
 
 
2
3
.
9
7
 
 
 
5
5
.
6
9
 
 
 
5
4
.
8
9
 
 
 
4
3
.
3
4
 
 
 
8
1
.
0
8
 
 
 
7
7
.
2
3
 
 
 
1
6
.
1
6
 
 
 
 
2
.
7
6
 
 
 
 
5
.
9
9
 
 
 
1
0
.
5
4
 
 
 
9
9
.
8
3
 
 
1
0
9
.
1
6

1
9
9
3
 
 
3
2
.
4
8
 
 
 
 
 
3
7
 
 
 
2
5
.
7
5
 
 
 
2
5
.
3
8
 
 
 
5
5
.
4
3
 
 
 
5
4
.
6
6
 
 
 
4
4
.
8
0
 
 
 
8
7
.
2
2
 
 
 
8
3
.
7
2
 
 
 
 
9
.
4
8
 
 
 
 
3
.
3
0
 
 
 
 
6
.
8
6
 
 
 
1
1
.
6
7
 
 
 
9
9
.
2
9
 
 
1
1
7
.
3
2

1
9
9
4
 
 
3
3
.
8
9
 
 
 
 
 
3
5
 
 
 
2
6
.
0
1
 
 
 
2
5
.
6
7
 
 
 
5
6
.
6
9
 
 
 
5
5
.
9
6
 
 
 
4
5
.
4
9
 
 
 
8
8
.
5
4
 
 
 
8
5
.
0
6
 
 
 
 
8
.
4
7
 
 
 
 
2
.
9
9
 
 
 
 
6
.
1
6
 
 
 
1
0
.
1
2
 
 
 
9
9
.
0
7
 
 
 
8
5
.
2
2

1
9
9
5
 
 
3
4
.
4
0
 
 
 
 
 
2
9
 
 
 
1
9
.
6
0
 
 
 
1
9
.
2
0
 
 
 
5
3
.
6
6
 
 
 
5
2
.
6
2
 
 
 
3
5
.
5
1
 
 
 
8
7
.
3
9
 
 
 
8
4
.
4
6
 
 
 
 
9
.
1
8
 
 
 
 
3
.
4
3
 
 
 
 
8
.
8
1
 
 
 
1
3
.
0
0
 
 
 
9
8
.
9
8
 
 
 
6
9
.
3
5

1
9
9
6
 
 
3
5
.
4
2
 
 
 
 
 
3
1
 
 
 
2
0
.
0
6
 
 
 
1
9
.
7
5
 
 
 
5
2
.
3
5
 
 
 
5
1
.
6
1
 
 
 
3
6
.
8
9
 
 
 
8
6
.
6
6
 
 
 
8
4
.
7
5
 
 
 
 
9
.
0
9
 
 
 
 
4
.
2
5
 
 
 
1
0
.
3
3
 
 
 
1
2
.
9
2
 
 
 
9
9
.
5
5
 
 
 
8
6
.
7
0

1
9
9
7
 
 
3
6
.
8
4
 
 
 
 
 
3
0
 
 
 
2
3
.
7
8
 
 
 
2
3
.
4
5
 
 
 
5
8
.
3
0
 
 
 
5
7
.
5
3
 
 
 
3
9
.
0
2
 
 
 
8
5
.
0
3
 
 
 
8
3
.
2
2
 
 
 
1
0
.
4
2
 
 
 
 
4
.
5
5
 
 
 
1
0
.
4
4
 
 
 
1
2
.
9
7
 
 
 
9
9
.
4
1
 
 
1
0
0
.
9
6

1
9
9
8
 
 
3
7
.
1
6
 
 
 
 
 
2
5
 
 
 
2
7
.
2
4
 
 
 
2
7
.
0
1
 
 
 
6
3
.
4
6
 
 
 
6
2
.
9
0
 
 
 
4
1
.
2
6
 
 
 
8
8
.
6
8
 
 
 
8
6
.
7
5
 
 
 
 
7
.
5
9
 
 
 
 
3
.
8
2
 
 
 
 
8
.
4
8
 
 
 
1
1
.
1
7
 
 
 
9
9
.
5
6
 
 
 
8
0
.
0
3

1
9
9
9
 
 
3
7
.
6
2
 
 
 
 
 
2
6
 
 
 
2
9
.
3
3
 
 
 
2
8
.
1
4
 
 
 
5
8
.
2
8
 
 
 
5
5
.
8
4
 
 
 
4
8
.
7
1
 
 
 
8
7
.
4
2
 
 
 
8
5
.
8
7
 
 
 
 
9
.
0
2
 
 
 
 
3
.
5
6
 
 
 
 
6
.
8
2
 
 
 
 
9
.
0
1
 
 
 
9
7
.
8
6
 
 
1
0
6
.
1
2

2
0
0
0
 
 
3
8
.
5
5
 
 
 
 
 
2
2
 
 
 
2
3
.
2
0
 
 
 
2
2
.
9
2
 
 
 
5
8
.
8
4
 
 
 
5
8
.
1
1
 
 
 
3
6
.
2
0
 
 
 
8
7
.
8
3
 
 
 
8
5
.
6
7
 
 
 
1
0
.
9
1
 
 
 
 
1
.
2
6
 
 
 
 
3
.
3
7
 
 
 
 
7
.
4
1
 
 
 
9
9
.
8
8
 
 
 
9
1
.
6
4

2
0
0
1
 
 
4
0
.
6
5
 
 
 
 
 
2
7
 
 
 
2
5
.
5
1
 
 
 
2
5
.
1
4
 
 
 
6
1
.
9
5
 
 
 
6
0
.
9
5
 
 
 
3
9
.
9
0
 
 
 
8
5
.
9
2
 
 
 
8
2
.
9
0
 
 
 
1
2
.
5
5
 
 
 
 
1
.
5
3
 
 
 
 
3
.
7
0
 
 
 
 
8
.
8
3
 
 
 
9
9
.
4
7
 
 
 
7
1
.
5
8

2
0
0
2
 
 
4
0
.
4
8
 
 
 
 
 
2
8
 
 
 
1
9
.
2
3
 
 
 
1
8
.
8
7
 
 
 
5
7
.
7
0
 
 
 
5
6
.
1
4
 
 
 
3
1
.
8
3
 
 
 
7
8
.
3
2
 
 
 
7
6
.
5
6
 
 
 
1
4
.
0
7
 
 
 
 
7
.
6
1
 
 
 
1
9
.
3
1
 
 
 
2
1
.
2
0
 
 
 
9
9
.
5
8
 
 
 
5
5
.
7
5

2
0
0
3
 
 
4
1
.
5
3
 
 
 
 
 
2
9
 
 
 
1
8
.
7
9
 
 
 
1
8
.
5
1
 
 
 
5
6
.
6
2
 
 
 
5
5
.
7
1
 
 
 
3
1
.
4
9
 
 
 
7
6
.
0
6
 
 
 
7
3
.
9
5
 
 
 
1
4
.
2
8
 
 
 
 
9
.
6
6
 
 
 
2
3
.
4
8
 
 
 
2
6
.
1
2
 
 
 
9
9
.
2
6
 
 
 
7
6
.
0
5

2
0
0
4
 
 
4
1
.
2
4
 
 
 
 
 
3
2
 
 
 
1
7
.
4
4
 
 
 
1
7
.
1
8
 
 
 
5
8
.
7
5
 
 
 
5
7
.
8
2
 
 
 
2
6
.
7
9
 
 
 
7
9
.
3
6
 
 
 
7
5
.
0
6
 
 
 
1
1
.
6
1
 
 
 
 
9
.
0
3
 
 
 
2
5
.
2
1
 
 
 
3
1
.
9
3
 
 
 
9
9
.
5
2
 
 
 
8
7
.
8
0

2
0
0
5
 
 
4
2
.
0
8
 
 
 
 
 
3
0
 
 
 
2
0
.
4
1
 
 
 
2
0
.
0
9
 
 
 
5
6
.
9
9
 
 
 
5
6
.
0
6
 
 
 
3
2
.
1
7
 
 
 
7
7
.
5
0
 
 
 
7
5
.
3
3
 
 
 
1
3
.
0
3
 
 
 
 
9
.
4
7
 
 
 
2
2
.
7
5
 
 
 
2
5
.
3
5
 
 
 
9
9
.
3
5
 
 
 
9
2
.
1
1

2
0
0
6
 
 
4
3
.
7
7
 
 
 
 
 
2
6
 
 
 
1
7
.
0
3
 
 
 
1
6
.
7
4
 
 
 
5
5
.
1
5
 
 
 
5
4
.
1
8
 
 
 
2
6
.
5
5
 
 
 
8
3
.
2
7
 
 
 
7
9
.
6
0
 
 
 
1
0
.
4
4
 
 
 
 
6
.
2
8
 
 
 
1
9
.
1
2
 
 
 
2
0
.
6
4
 
 
 
9
7
.
8
8
 
 
1
1
6
.
9
0

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
0
0
2
-
2
0
0
6
:
 
 
 
 
 
1
4
5
 
 
 
1
8
.
5
9
 
 
 
1
8
.
2
9
 
 
 
5
7
.
1
1
 
 
 
5
6
.
0
5
 
 
 
2
9
.
7
6
 
 
 
7
8
.
8
0
 
 
 
7
5
.
9
8
 
 
 
1
2
.
7
1
 
 
 
 
8
.
4
9
 
 
 
2
2
.
1
9
 
 
 
2
5
.
1
3
 
 
 
9
9
.
2
7
 
 
 
7
9
.
7
2

1
9
9
7
-
2
0
0
6
:
 
 
 
 
 
2
7
5
 
 
 
2
2
.
0
4
 
 
 
2
1
.
6
5
 
 
 
5
8
.
7
3
 
 
 
5
7
.
6
1
 
 
 
3
5
.
1
3
 
 
 
8
2
.
6
2
 
 
 
8
0
.
1
4
 
 
 
1
1
.
4
8
 
 
 
 
5
.
9
0
 
 
 
1
4
.
3
9
 
 
 
1
7
.
6
5
 
 
 
9
9
.
2
4
 
 
 
8
4
.
4
8

1
9
8
2
-
2
0
0
6
:
 
 
 
 
 
8
6
6
 
 
 
2
8
.
0
4
 
 
 
2
7
.
6
3
 
 
 
5
9
.
6
9
 
 
 
5
8
.
8
3
 
 
 
4
5
.
3
0
 
 
 
8
3
.
4
7
 
 
 
8
0
.
1
0
 
 
 
1
1
.
9
0
 
 
 
 
4
.
6
3
 
 
 
 
9
.
2
8
 
 
 
1
3
.
5
6
 
 
 
9
9
.
4
2
 
 
 
9
6
.
4
9

HECO-WP-704 
DOCKET NO. 2008-0083 
PAGE 13 OF 13



  HECO-WP-705 
  DOCKET NO. 2008-0083 
  PAGE 1 OF 5 
 

Planned Maintenance Schedule Development 
 

1. The Long Range Planning Schedule (LRPS) from Power Supply Technical 
Division establishes the baseline for scheduled overhauls and inspections.   

 
2. The duration of each unit outage is based on the scope of work to be 

accomplished.  For planning purposes, the nominal planning duration and 
interval of each type of outage on the HECO LRPS is as follows:  

a. The nominal duration of each type of outage on the LRPS is as 
follows: 

i. Boiler Standard – 3 to 4 weeks 
ii. Boiler Chemical Clean – 3 to 4 weeks 
iii. High Pressure/Low Pressure Turbine – 6 weeks 
iv. High Pressure/Low Pressure/Generator – 7 to 9 weeks 
v. High Pressure Turbine – not typical as stand alone 
vi. Low Pressure Turbine – not typical as stand alone 
vii. Generator – 4 weeks 
viii. Major (Combustion Turbine) – 8 weeks 
ix. Hot Gas Path (Combustion Turbine – 6 weeks 
x. Combustor Inspection (Combustion Turbine) – 2 weeks 
xi. Generator (Combustion Turbine) – Included in Major. 

b. Nominal component intervals for maintenance are as follows: 
i. Boiler Standard – every 3 years 
ii. Boiler Chemical Clean – 6 to 9 years, evaluation based 
iii. High Pressure/Low Pressure Turbine – 6 years 
iv. Generator – 9 years 
v. Major (Combustion Turbine) – 8 years 
vi. Hot Gas Path (Combustion Turbine – 8 years 
vii. Combustor Inspection (Combustion Turbine) – 4 years 
viii. Generator (Combustion Turbine) – Included in Major. 

c. Each of the nominal planning durations or intervals can vary based 
on unit specific condition evaluation, operation, machine type, etc. 

d. Experience gained from problems found at each inspection or 
during operation is also utilized in making future maintenance 
decisions, including re-evaluation of the nominal planning durations 
or intervals. 

e. The number of run hours and number of starts is also reviewed and 
evaluated in making maintenance decisions on the combustion 
turbine maintenance durations and intervals. 

f. A steam boiler inspection is REQUIRED by permit every 3 years. 
g. “Breaker Close” to “Unit Firm” for scheduling purposes 

i. K6 requires a minimum of 2 days from” breaker close” to 
“unit firm”. 
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ii. All other units are typically 1 day from “breaker close” to “unit 
firm”. 

h. Note: The above durations and intervals have been established 
based on historical data and should be considered as typical 
durations and intervals, without contingency for extenuating 
circumstances.    

 
3. AES, KPLP, HPOWER unit PO requests are provided each year by the 

Power Purchase Division for the next several years. 
 
4. Review the O&M budget and labor resource impact to the PMS.  The 

following are reviewed:   
a. Labor resource availability can typically support 2-3 turbine 

overhauls in a given year. 
b. Labor resource availability can typically support 2-3 generator 

overhauls in a given year. 
c. Outside Service contractor labor or additional overtime may be 

required to support the scheduled work. 
d. Capital or O&M projects may require a longer unit overhaul duration 

than the typical boiler, turbine, generator, combustion turbine 
overhaul. 

e. Note: Budget evaluation is repeated throughout the year as the 
impact of changes to the PMS on the O&M budget and the impact 
of changes in the O&M budget on the PMS requires continual 
monitoring and adjustments. 

 
5. Once the units to be scheduled on outage for a given year are identified, 

the placement within the calendar year is determined.   
a. The Monthly MW Peaks are provided by Forecasts & Research 

Division. 
b. The Reserve Margin is equal to the System Operating Capability 

minus the Spinning Reserve minus the Forecast Monthly Peak. 
i. System Operating Capability is normally 1673MW, not 

including Distributed Generation. 
ii. Spinning Reserve is usually 180MW when AES is in service 

and 142MW when AES is not in service. 
c. The maximum generation which can be removed from service for 

outage should not exceed the Reserve Margin on a weekday basis.  
Because system peaks are lower during weekends, exceeding the 
Reserve Margin may occur during the weekend days. 

d. Full plant outages for AES and KPLP are to be avoided during the 
summer months due to their MW capability. 

e. The 138-KV transmission line or transformer maintenance schedule 
is provided by the Energy Delivery process area and is 
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accommodated for in the PMS.  In some cases, the 138-KV work 
can force changes in the PMS. 

f. Arrange unit scheduling to accommodate economic system heat 
rate management where possible: 

i. Avoid scheduling K5 and K6 in overhaul within the same 
year to minimize the negative impact to system heat rate. 

ii. Avoid scheduling 2 reheat outages at the same time.  Note:  
This may be unavoidable if, for example, the units share 
common cooling water discharge tunnels and work on the 
tunnels is scheduled. 

g. Attempt to schedule a reheat unit in outage during the 
January/February timeframe to force unit loading higher on the 
remaining units to minimize air pre-heater and boiler fouling on the 
other steam units. 

 
6. Scheduling Maintenance Outages (MOs) 

a. Typically, one equipment problem is defined to be the critical path 
for the identified MO. 

b. Typical MO work identified for inclusion in the PMS could be, but is 
not limited to: 

i. Boiler inspection 
ii. Air preheater washing 
iii. Circulating water tunnel cleaning 
iv. Boiler washing 
v. Specific equipment maintenance 
vi. Specific project work. 

c. Work order backlog items requiring a unit shutdown are to be 
reviewed for inclusion into the scheduled MO. 

d. Operating Division identifies and sets the priority of when an MO is 
required and the work to be performed. 

e. Material and labor availability is considered in the scheduling of 
MOs. 

f. Adjustments to other generating unit scheduled outages may be 
required due to the occurrence of an MO extension or due to a new 
and previously unscheduled MO (or FO).   

g. MOs are scheduled with the approval of the System Operations 
Operating Engineer. 

 
7. To confirm that a PMS has a “normal” amount of outage time for POs and 

MOs, the total lost MWHs attributable to the POs and MOs are calculated 
and compared to historical experience.  Recent historical experience has 
placed the typical total PO + MO lost MWHs at approximately 1,000,000 
MWHs.  This total is expected to vary with time and maintenance 
requirements and should be periodically reviewed.  Situational 
requirements may dictate a deviation from the “normal” total lost MWHs. 
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8. Forced outages (FO) are unexpected and are not planned for.  

Adjustments to other generating unit scheduled outages may be required 
due to a generating unit forced outage to assure that we do not violate any 
of the scheduling constraints.   

 
9. Constraints for PMS and MO schedule development: 

a. Allow for 1 to 2 weeks of gap between POs to allow for mobilization 
and staging of personnel, parts, and equipment. 

b. If possible, avoid scheduling W7 and W8 during Jul-Oct to allow for 
system MVAR support. 

c. W3 or W4 needs to be available to run when the 138KV back up to 
the 46KV system is not available. 

d. CEIP 138KV line maintenance requires limiting total IPP output to 
the system due to system reliability considerations. 

i. Check with System Operations on MW limitations. 
ii. This limitation will be removed with the addition of the CEIP 

transmission line for CIP CT1. 
e. Auxiliary steam requirements for in-plant fuel oil pipeline and tank 

heating: 
i. Avoid scheduling H8 and H9 at the same time.   
ii. Avoid scheduling W7 and W8 at the same time.  If it is 

necessary for W7 and W8 to be unavailable simultaneously, 
W5 or W6 must be available to supply steam for in-plant fuel 
oil pipeline and tank heating on a 24/7 basis. 

iii. H9 requires atomizing steam from H8 for cold boiler start up. 
f. Do not schedule H8 and H9 at the same time if one unit is needed 

to support the downtown 46-kV circuit.  Check with System 
Operations on downtown network circuit outage plans. 

g. Fuel oil pipeline and fuel oil tank maintenance is typically 
coordinated to overlap with a unit overhaul or an outage at the 
respective station to manage station fuel oil consumption and 
inventory while the pipeline or tank is out of service. 

h. The fuel oil ordering process occurs months in advance, therefore, 
it is necessary to coordinate with Fuels Division to update their fuel 
oil ordering and pipeline and tank maintenance plans.     

 
10. Reviews, Approvals, Distribution 

a. The PMS is reviewed by the following: 
i. O&M Department 
ii. Power Supply Services Department   
iii. Substation Division 
iv. C&M Department 
v. Power Supply Engineering Department 
vi. Energy Delivery Engineering Department 
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vii. System Planning Division 
viii. System Operations Department. 

b. The PMS is approved and signed by the O&M Dept. Manager. 
c. The PMS is distributed to the following: 

i. O&M Department 
ii. Power Supply Services Department   
iii. Substation Division 
iv. C&M Department 
v. Power Supply Engineering Department 
vi. Energy Delivery Engineering Department 
vii. System Planning Division 
viii. System Operations Department. 

 
11. Changes/updates to the PMS: 

a. Updates and revisions to the PMS are approved and signed by the 
Power supply O&M Department Manager. 

b. Changes and updates can be driven by, but not limited to: 
i. Recently identified equipment or generating unit problems 
ii. IPP outage scheduling revisions 
iii. Weather related events 
iv. Financial considerations  
v. Capital project scheduling considerations  
vi. Resource (labor/material/service supplier) availability 

considerations 
vii. Revisions to the sales forecast 
viii. Other system considerations. 



PMS Normalization Process 
 

1. Started with extracted data from OUTAGEMASTER2 (.xls) for the years 
1999-2007. 

2. Deleted U1-U4 and D1-D4 data EXCEPT for the following (because they 
were Projects): 

a. W9 Forced Outage (U1) from 10/14/04 to 04/11/05. 
b. W8 Forced Outage (U1) from 10/14/05 to 02/08/06. 

3. Corrected the extracted data for any pertinent errors: 
a. Coding error for type of outage (MO vs. PO) 
b. Double entry of data. 
c. Data overlap. 

4. Performed calculation for Lost MWHs for the line items in the extracted 
data. 

5. Consolidated PO lines to retain Start/Finish information (to allow 
calculation of comparative duration). 

6. Performed calculation for Planned Duration vs. Actual Duration 
comparison using the following Planned Maintenance Schedules as a 
reference: 

a. 1999  dtd 03/25/98; could not determine what schedule was 
used for Report 1, used the schedule deemed most closely timed to 
the budget. 

b. 2000  dtd 05/11/99; Report 1 schedule. 
c. 2001  dtd 04/18/00; Report 1 schedule. 
d. 2002  dtd 05/11/01; Report 1 schedule. 
e. 2003  dtd 01/03/03; Report 1 schedule. 
f. 2004  dtd 06/09/03; Report 1 schedule. 
g. 2005  dtd 01/12/04; Report 1 schedule. 
h. 2006  dtd 08/03/05; Report 1 schedule. 
i. 2007  dtd 02/14/06; Report 1 schedule. 
j. Comparison was limited only to those outages assigned a Project 

Number (i.e., overhauls).  All other outages were considered to be 
Maintenance Outages (or other). 

k. Comparison was limited only to those outages for which a schedule 
existed in the above identified Planned Maintenance Schedules. 

l. The derived Duration Correction Factor was deemed necessary to 
account for unforecast of emergent work found after the overhaul 
has started and which extends the overhaul duration. 

7. (Refer to file: OUTAGEMASTER for Normalization(03-17-08).xls for steps 
1 through 6 above.) 

8. The historical and future PO instances and durations were tallied in 
Matrix(03-17-08).xls spreadsheet. 

9. The Duration Correction Factor derived above was applied to the future 
planned overhaul durations in the Matrix(03-17-08).xls file to reflect that 
historical outage durations are mostly lower than future planned outages 
due to factors including emergent work. 
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10. The Matrix(03-17-08).xls spreadsheet calculates the average number of 
overhauls and duration, by Unit Class, for the historical and forward 
looking overhauls. 

11. The Future duration averages for each unit class were multiplied the 
average number of overhauls per year for each unit class to get the 
average Overhaul-Days per year by unit class. 

12. The Average Overhaul-Days was divided by the rounded number of 
overhauls to get a Normalized Overhaul Duration to use in the Normalized 
Schedule for each unit class. 

13. The results were input into a schedule using the 2009 Reserve Margin 
calculation.  This was termed the Normalized Schedule. 

14. Power Purchase Division provided inputs for AES, KPLP, and HPOWER 
outages. 

a. AES:  11 days of equivalent -90MW outages. 
b. KPLP:  24 days of equivalent full plant outages. 
c. HPOWER:  53 days of equivalent ½ plant outages. 
d. (Refer to Power Purchase for derivation of these schedules.) 

15. The Lost MWHs due to MO was calculated for each year from 2000-2007. 
a. Data from 2007TY CA-IR-64 was used for 2000-2006. 
b. 2007 Recorded was taken from NERC/GADS. 

16. The average Lost MWH due to MO (without CIP1) was calculated.  (Refer 
to file:  PO+MO Calc_2000-2013.xls.) 

17. MOs were added to the TY2009 Normalized Schedule to result in a total 
Lost MWH due to MO of ~351,102 (based on the average of 2003-2007; 
without CIP1). 
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Input Required in these Highlighed Cells

POWER SUPPLY OPERATION & MAINTENANCE
PLANNED MAINTENANCE
SCHEDULE

Peaks as of:
An HEI Company Revision date:

UNIT DATE Duration REMARKS
Brk Op Start Bkr Cl Firm (Wks.Days)REMARKS Type Days Rating Lost MWH MO Tot PO Tot Total Unit Capability

1 0 0 0 0 0 AES 0
1 0 0 AES- 0
1 0 0 CIP 110
1 0 0 H8 56
1 0 0 H9 57
1 0 0 HRRV 0
1 0 0 HRRV- 0
1 0 0 K1 86
1 0 0 K2 86
1 0 0 K3 90
1 0 0 K4 89
1 0 0 K5 142
1 0 0 K6 142
1 0 0 KPLP 0
1 0 0 KPLP- 0
1 0 0 W10 50
1 0 0 W3 49
1 0 0 W4 49
1 0 0 W5 57
1 0 0 W6 56
1 0 0 W7 87
1 0 0 W8 90
1 0 0 W9 53
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0

* - Recorded is PO + D4 from NERC/GADS; 0
    Forecast is PO only.

MO PO* CIP1 Tot
2000 177709 560664 738373
2001 206120 502147 708267
2002 243931 661878 905810
2003 281249 774850 1056099
2004 266270 752931 1019201
2005 238380 654854 893234
2006 404479 638450 1042928
2007 565133 606117 1171250 Recorded

2008 dtd (2/26/08) 474120 544944 1019064 Forecast 2/26/08 Schedule
2009 dtd (2/26/08) 349128 604776 52800 1006704 2/26/08 Schedule
2009 Normalized 351600 647760 44880 1044240 3/17/09 Normalized Schedule
This Schedule 0 0 0 0 1/0/1900 Schedule

2003-2007 Average PO + MO = 1036542
Normalized PO + MO w/o CIP1 = 999360

Difference 37182

2003-2007 Average PO = 685440
2003-2007 Average MO = 351102

PO + MO 1036542

D4 Total Lost MWH 1999 5747
2000 4724
2001 36681
2002 13571
2003 22040
2004 21956
2005 17550
2006 22363
2007 73385

PO
MO w/o D4 CIP1 Tot

2000 177709 555940 733649
2001 206120 465466 671586
2002 243931 648307 892238
2003 281249 752810 1034059
2004 266270 730975 997245
2005 238380 637305 875684
2006 404479 616086 1020565
2007 565133 532732 1097865 Recorded

2008 dtd (2/26/08) 474120 544944 1019064 Forecast 2/26/08 Schedule
2009 dtd (2/26/08) 349128 604776 52800 1006704 2/26/08 Schedule
2010 dtd (2/27/08) 384000 460536 44880 889416 02/27/08 Schedule
2011 dtd (2/26/08) 254160 483864 68640 806664 02/26/08 Schedule
2012 dtd (2/26/08) 276000 543192 105600 924792 02/26/08 Schedule
2013 dtd (2/26/08) 221784 658296 39600 919680 02/26/08 Schedule
Normalized (03/17/0 351600 647760 44880 1044240 3/17/08 Normalized Schedule

2003-2007 Average PO + MO = 1005084
Normalized PO + MO w/o CIP1 = 999360

Difference 5724 (= 4 days of W5)

2003-2007 Average PO = 653982
2003-2007 Average MO = 351102

PO + MO 1005084

(ADJUST TO CORRECT FOR CIP)

PO + D4 +MO Lost MWH
(PO* - Recorded is PO + D4 from NERC/GADS;

Forecast and Normalized is PO only.)
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Maintenance Supplementary Labor Summary

2008 2009
Budget Budget

Station 756,000$         860,580$         
Overhauls 1,906,667$      2,466,333$      

Total 2,662,667$      3,326,913$      

2007
Actuals

Station 1,716,326$      
Overhauls 2,307,358$      

Total 4,023,684$      
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2008 Pivot

Sum of Total
Craft Total
All 756,000          
Boiler 515,000          
Electricians 200,000          
Insulators 370,000          
Machinists 420,000          
Technicians 341,667          
Welders 60,000            
Grand Total 2,662,667       
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2009 Pivot

Sum of Total
Craft Total
All 860,580          
Boiler 802,000          
Electricians 400,000          
Insulators 364,000          
Machinists 426,000          
Technicians 474,333          
Grand Total 3,326,913       
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NARUC
Account
Number

HAWAIIAN ELECTRIC COMPANY, INC. 
DESCRIPTION OF TRANSMISSION-OPERATION EXPENSES

DESCRIPTION

560 Transmission Operation Supervision and Engineering.
Includes the costs of supervision and direction of the transmission system.

561 Load Dispatching.
Includes the cost of labor, materials used and expenses incurred in load dispatching
operations pertaining to the transmission of electricity.  Some examples are:
a. Directing and switching.
b. Arranging and controlling clearances for construction, maintenance,

test and emergency purposes.
c. Controlling system voltages.
d. Obtaining reports on the weather and special events.
e. Preparing operating and data reports.

562 Transmission Operations Station Expense.
Includes the costs of operating transmission substations and switching stations,
including stations located in or adjacent to a generating station.  Costs include the
inspection, testing and adjusting of station equipment such as transformers,
regulators, switchgear, circuit breakers, batteries and chargers, meters and relays,
wood and steel structures and station fences; operating switching equipment,
telephone service, water bills, care of ground such as weeding, watering, cutting
grass and fertilizing.  Also includes the cost of inspecting, testing and adjusting
the equipment used for load dispatching such as the operating computer and its
related communications equipment.

563 Overhead Line Expenses.
Includes the costs of operating overhead transmission lines.  Some examples are:
a. Inspecting and testing of lightning arrestors, circuit breakers, switches and 

grounds outside substations.
b. Load tests of circuits.
c. Routine voltage surveys.
d. Routine line inspection, termite prevention treatment and pole tests for rotten 

poles or termites.
e. Switching overhead lines for operating purposes.
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NARUC
Account
Number

HAWAIIAN ELECTRIC COMPANY, INC. 
DESCRIPTION OF TRANSMISSION-OPERATION EXPENSES

DESCRIPTION

564 Underground Line Expense.
Includes the costs of operating underground transmission lines.  Some examples:
a. Inspecting and testing of gas and oil transmission cables, potheads, splices and

ground wires.
b. Routing inspection and cleaning of manholes, conduit, network and 

transformer vaults.
c. Routine voltage surveys.
d. Electrolysis surveys.
e. Regulation and addition of oil and gas in high-voltage cable systems.
f. Termite control.

565 Transmission of Electricity by Others.
Includes amounts payable to others for the transmission of the utility's electricity 
over transmission facilities owned by others.

566 Miscellaneous Transmission Expenses (Summary Account)
Includes the costs of transmission map and record work, transmission office 
expenses and other transmission expenses not provided for elsewhere.  Some 
examples are:
a. Mobile Radio expense.  Includes the costs of operating the mobile radio 

system and its equipment.
b. Microwave System expense.  Includes the costs of operating the microwave

system and its equipment.
c. Other Transmission expense.  Includes those transmission system operation 

expenses not provided for in other accounts such as:
Preparing general records of transmission lines and stations; ground resistance 
records; joint pole maps and records; and transmission maps and prints; 
general clerical and secretarial work other than secretarial work for super-
vision and engineering personnel; miscellaneous labor.

567 Rents.
Includes the costs of renting property used by the transmission system.
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NARUC
Account
Number

568 Maintenance Supervision and Engineering.
Includes the costs of general supervision and direction of the maintenance of the
transmission system.  Excludes charges for the direct supervision and general clerical
work which can be identified with a more appropriate account.

569 Maintenance of Substation Structures.
Includes the costs of maintaining transmission substation structures and improvements.
Some examples are:
a. Repairing and repainting stations, buildings, fences and gates.
b. Repairing sprinkler systems, ventilating equipment and controls.
c. Replacing and repairing floodlights and station signs.
d. Replacing lawns, shrubs and trees.
e. Repairing sidewalks, curbs and roadways within station property.

570 Maintenance of Station Equipment (Summary Account).
Includes the costs of maintaining transmission station equipment.
Maintenance of Substation equipment.  Some examples are:
a. Repairing transformers and regulators.
b. Repairing line taps, capacitor couplers and transmitter cabinets.
c. Repairing switchgear and circuit breakers.
d. Repairing switchboards, meters, relays, control wiring, etc.
e. Repairing ground mats and fence grounds.
f. Repairing bus compartments, bus runs and supports
g. Repairing conduit.
h. Repairing batteries and chargers.
i. Testing before and after maintenance or repair of electrical equipment.
j Oil samples after preventative maintenance.

571 Maintenance of Overhead Lines (Summary Account).
Includes the cost of maintaining transmission overhead lines.
Maintenance of Towers and Fixtures
a. Repainting towers.
b. Moving line or tower in relocation of the same tower or section of line.
c. Realigning and straightening towers and fixtures on towers.
d. Relocating fixtures or towers.
e. Repairing tower signs, stencils, tags, etc.
f. Replacing parts of towers.

HAWAIIAN ELECTRIC COMPANY, INC. 
DESCRIPTION OF TRANSMISSION-MAINTENANCE EXPENSES

DESCRIPTION
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NARUC
Account
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HAWAIIAN ELECTRIC COMPANY, INC. 
DESCRIPTION OF TRANSMISSION-MAINTENANCE EXPENSES

DESCRIPTION

Maintenance of Poles and Fixtures.
Includes the costs of maintaining transmission poles and fixtures.  Some examples are:
a. Replacing or removing additional clamps or strain insulators on guys in place.
b. Moving line or guy pole while relocating the same pole or section of line.
c. Painting poles, crossarms or pole extensions.
d. Readjusting and changing position of guys or braces.
e. Realigning and straightening poles, crossarm braces and other pole fixtures.
f. Relocating crossarms, racks, brackets and other pole fixtures.
g. Repairing or realigning pins, racks or brackets.
h. Repairing pole-supported platform
i. Shaving, cutting rot or treating poles or crossarms in use or salvaged for reuse.
j. Stubbing poles already in service.
k. Supporting fixtures and conductors and transferring them to new poles during

pole replacements.
l. Repairing of pole signs, stencils, tags, etc.

Maintenance of Overhead Conductors and Devices.
Includes the costs of maintaining transmission overhead conductors and devices.  Some
examples are:
a. Overhauling and repairing line cutouts, line switches, line breakers, etc.
b. Washing and/or siliconing insulators and bushings.
c. Re-fusing cutouts.
d. Repairing line oil circuit breakers, associated relays and control wiring.
e. Repairing grounds.
f. Resagging, retying or rearranging position or spacing of conductors as a permanent

repair.
g. Sampling, testing, changing, purifying and replenishing insulating oil.
h. Standing by phones, going to calls, cutting faulty lines clear, or similar activities

during emergencies.
i. Transferring loads, switching and reconnecting circuits and equipment for

maintenance.

Maintenance of Roads and Trails.
Includes the costs of maintaining roads and trails.  Some examples are:
a. Repairing roads, trails, bridges, etc.
b. Trimming trees and clearing brush to maintain roadway clearances.

Maintenance of Overhead Lines - Tree Trimming.
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Number

HAWAIIAN ELECTRIC COMPANY, INC. 
DESCRIPTION OF TRANSMISSION-MAINTENANCE EXPENSES

DESCRIPTION
Includes the costs of inspecting and maintaining transmission overhead line clearances.

Maintenance of Overhead Lines - Storm Damage.
Includes the costs of restoring the transmission system damaged by the storm.

572 Maintenance of Underground Lines (Summary Account).
Includes the costs of maintaining the transmission underground lines.

Maintenance of Underground Conduit.
Includes the costs of maintaining the underground conduits.  Some examples are:
a. Cleaning ducts, manholes and sewer connections.
b. Minor alterations of handholes, manholes or vaults.
c. Refastening, repairing or moving of racks, ladders or hangers in manholes or

vaults.
d. Painting, plugging and shelving ducts.
e. Replacing covers and frames; changing grades.

Maintenance of Underground Conductors and Devices.
a. Repairing oil circuit breakers, switches, cutouts and control wiring.
b. Repairing grounds, conductors and splices.
c. Retraining, reconnecting or transferring cables.
d. Repairing or moving junction boxes and potheads.
e. Refireproofing of cables and repairing supports.
f. Repairing electrolysis preventative devices for cables.
g. Sampling, testing, changing, purifying and replenishing insulating oil.
h. Transferring loads; switching and reconnecting circuits and equipment for

maintenance.
i. Repairs to oil or gas equipment in high-voltage cable system.

573 Maintenance of Miscellaneous Transmission Plant (Summary Account).
Includes the miscellaneous costs of maintaining owned or leased plant which is
assigned to transmission operations.

Maintenance of Mobile Radio Equipment.
Includes the costs of maintaining the mobile radio equipment.

Maintenance of Microwave Equipment.
Includes the costs of maintaining the microwave equipment.
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580 Operation Supervision and Engineering.
Includes the costs of general supervision and direction of the operation of the
distribution system.  Excludes charges for the direct supervision and general clerical
work which can be identified with a more appropriate account.

581 Load Dispatching.
Includes cost of labor, materials used and expenses in incurred in load dispatching
operations pertaining to the distribution of electricity.  Some examples are:
a. Directing switching.
b. Arranging and controlling clearances for construction, maintenance, test and

emergency purposes.
c. Controlling system voltages.
d. Preparing operating reports.
e. Obtaining reports on the weather and special events.

582 Station Expenses (Summary Account).
Includes the costs of operating distribution substations.  Some examples are:
Substation Operation.
a. Inspecting, testing and adjusting transformers, regulators, switchgear, circuit

breakers, batteries and chargers, meters and station fences.
b. Operating switching equipment.
c. Changing station transformer taps.
d. Telephone service.

Substation Groundskeeping.
Includes the costs for the care and maintenance of substation grounds.  
examples are:
a. Sweeping, mopping and tidying station.
b. Care of grounds, such as weeding, watering, cutting grass, fertilizing.
c. Water bills.

HAWAIIAN ELECTRIC COMPANY, INC. 
DISTRIBUTION-OPERATION EXPENSES

DESCRIPTION
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HAWAIIAN ELECTRIC COMPANY, INC. 
DISTRIBUTION-OPERATION EXPENSES

DESCRIPTION

583 Overhead Line Expense (Summary Account).
Includes the costs of operating the overhead distribution lines.

Overhead Line Operation.
Includes the costs of operating overhead distribution lines.  Some examples are:
a. Inspecting and testing lightning arrestors, circuit breakers, switches and grounds

outside substations.
b. Changing line transformer taps.
c. Load tests and voltage surveys of feeders and circuits.
d. Routing line inspection, termite prevention treatment and pole tests for rotten

poles or termites.
e. Switching overhead lines for operating purposes.

Removing and Resetting Overhead Line Transformers.
Includes the costs of relocating distribution overhead line transformers.  Some 
examples are:
a. Inspecting, testing, removing, resetting and changing line transformers or voltage

regulators with or without changing capacity.
b. Load tests and voltage surveys of line transformers.

584 Underground Line Expenses (Summary Account).
Includes the costs of operating the underground distribution system.

Underground Line Operation.
Includes the costs of operating the underground distribution lines.  Some examples:
a. Inspecting and testing gas and oil distribution cables, potheads, splices and 

ground wires.
b. Routine inspection and cleaning of manholes, conduit, network and transformer

vaults.
c. Routing voltage surveys.
d. Electrolysis surveys.
e. Regulation and addition of oil or gas in high-voltage cables systems.
f. Termite control.

Removing and Resetting Underground Line Transformers.
Includes the costs of relocating distribution underground line transformers.  Some
examples are:
a. Inspecting, testing, removing, resetting and changing underground line 

transformers, network transformers and protectors with or without changing capacity.
b. Load tests and voltage surveys of underground line transformers.
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HAWAIIAN ELECTRIC COMPANY, INC. 
DISTRIBUTION-OPERATION EXPENSES

DESCRIPTION

585 Street Lighting and Signal System Expenses.
Includes the cost of labor, materials used and expenses incurred in:  1) the operation of

street lighting and signal system plant which is owned or leased by the utility; and 2) the
operation and maintenance of such plant owned by customers where such work is done
regularly as a part of the street lighting and signal system service.  Some examples are:
a. Supervising street lighting and signal systems operation.
b. Replacing lamps and incidental cleaning of glassware and fixtures in connection 

herewith.
c. Routing patrolling for lamp outages, extraneous nuisances or encroachments, etc.
d. Testing lines and equipment including voltage and current measurement.
e. Winding and inspection of time switch and other controls.

586 Meter Expenses (Summary Account).
Includes the costs of operating distribution meters and associated equipment.

Customer Meters.
Includes the cost of operating customer meters and associated equipment.  
Some examples:
a. Clerical work on meter history and associated record cards, test cards and reports.
b. Connecting, disconnecting and resetting meters.
c. Meter locks and unlocks.
d. Routine testing, inspecting and cleaning of meters.
Excludes charges for the first setting and testing of meters which should be charged
to account 370, Meters.  Cost of removing meters due to discontinuance 
of service should be charged to jobs referencing account 108.11.

Other Distribution Meters.
Includes the cost of operating distribution meters and associated equipment 
for other than customer billing purposes. Some examples are:
a. Installation of recorders and meters used to obtain survey data.
b. Changing of recorder data cartridges.
c. Translation of recorder data cartridges.
d. Clerical work on recorder history and location files.
e. Routine testing of survey recorders, meters and data cartridges.
Excludes charges on meters installed permanently in transmission or distribution
substations and generation stations which are station equipment and are 
charged to the respective equipment accounts.
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HAWAIIAN ELECTRIC COMPANY, INC. 
DISTRIBUTION-OPERATION EXPENSES

DESCRIPTION

587 Customer Installation Expenses.
Includes the costs of inspecting and servicing customers' installations.  Some examples:
a. Installing, removing, renewing and changing lamps and fuses.
b. Testing, adjusting and repairing customers' fixtures and appliances.
c. Investigating, locating and clearing grounds on customers' wiring.

d. Replacing, connecting, removing or installing leased property on 
customers' premises.

e. Cost of changing customers' equipment due to changes in service 
characteristics.

f. Investigation of current diversion.
g. Radio, television and similar interference work; erecting new aerials on 

customers' premises; patrolling lines, testing lightning arrestors, inspecting 
pole hardware and equipment to locate cause of interference.

h. Investigating service complaints, including load test of motors and lighting 
power circuits on customers' premises; field investigations of complaints 
on bills or of voltage.

i. Relocation of weather head, service entrance cable, installation of 
mast and guying and other adjustments to a customer's service facilities.

588 Miscellaneous Distribution Expenses (Summary Account).
Includes the miscellaneous costs of operating the distribution system.

General records.
Physical characteristics of lies and substations, ground resistance, system
voltage and loads; operating records covering poles, transformers, manholes, 
cables and other distribution facilities not provided for elsewhere.

Joint Pole Maps and Records.

Preparing Other Maps and Prints.

Service Interruption and Trouble Records.

General Clerical.
Stenographic and office supplies not provided for elsewhere.  Excludes 
clerical work chargeable to account 586, Meter Expenses.
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HAWAIIAN ELECTRIC COMPANY, INC. 
DISTRIBUTION-OPERATION EXPENSES

DESCRIPTION

Communications Services.

Janitorial Services.
Distribution office and storeroom structures.

Building Services.
Distribution office and storeroom structures.

Other Distribution.

Expense not provided for elsewhere.

Security Guards.

589 Rents.
Includes the rental of property utilized by the distribution system.
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590 Maintenance Supervision and Engineering.
Includes the costs of general supervision and direction of the maintenance 
of the distribution system.  Excludes charges for the direct supervision and 
general clerical work which can be identified with a more appropriate account.

591 Maintenance of Structures (Summary Account).
Includes the costs of maintaining distribution structures and improvements.

Maintenance of Substation Structures.
a. Repairing and repainting station buildings, fences and gates.
b. Repairing sprinkler systems, ventilating equipment and controls.
c. Replacing and repairing floodlights and station signs.
d. Replacing lawns, shrubs and trees.
e. Repairing sidewalks, curbs and roadways within station property.

Maintenance of Distribution Office and Storeroom Structures.
Includes the costs of maintaining the distribution office and storeroom 
structures.  Some examples are:
a. Repairing and repainting office and storeroom buildings, fences and gates.
b. Repairing sidewalks, curbs and walls within company property.
c. Repairing sprinkler, water and sewer systems.
d. Repairing gas tanks, pumps, ventilating equipment and controls.
e. Replacing lawns, shrubs and trees.

592 Maintenance of Substation Equipment.
Includes the costs of maintaining the distribution substation plant.  Some 
examples are:

Maintenance of Poles, Towers and Fixtures.
a. Replacing or removing additional clamps or strain insulators on 

guys in place.
b. Moving line or guy pole while relocating the same pole or section of line.
c. Painting poles, towers, crossarms or pole extensions.
d. Readjusting and changing position of guys and braces.
e. Realigning and straightening poles, crossarm braces and other pole fixtures.
f. Relocating crossarms, racks, brackets and other pole fixtures.
g. Repairing or realigning pins, racks or brackets.
k. Supporting fixtures and conductors and transferring them to new 

poles during pole replacements.
l. Repairing pole signs, stencils, tags, etc.

DESCRIPTION

HAWAIIAN ELECTRIC COMPANY, INC. 
DISTRIBUTION-MAINTENANCE EXPENSES
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HAWAIIAN ELECTRIC COMPANY, INC. 
DISTRIBUTION-MAINTENANCE EXPENSES

593 Maintenance of Overhead Conductors and Devices.
Includes the costs of maintaining distribution overhead conductors and 
devices.  Some examples are:

Maintenance of Poles, Towers and Fixtures.
Includes the costs of maintaining distribution poles, towers and fixtures.
a. Replacing or removing additional clamps or strain insulators on guys

in place.
b. Moving line or guy pole while relocating the same pole or section of line.
c. Painting poles, towers, crossarms or pole extensions.
d. Readjusting and changing position of guys and braces.
e. Realigning and straightening poles, crossarm braces and other pole 

fixtures.
f. Relocating crossarms racks, brackets and other pole fixtures.
g. Repairing or realigning pins, racks or brackets.
h. Repairing pole-supported platforms.
i. Shaving, cutting rot or treating poles or crossarms in use or salvaged 

for reuse.
j. Stubbing poles already in service.
k. Supporting fixtures and conductors and transferring them to new 

poles during pole replacements.
l. Repairing pole signs, stencils, tags, etc.

Maintenance of Overhead Conductors and Devices.
Includes the costs of maintaining distribution overhead conductors and 
devices.  Some examples are:
a. Overhauling and repairing ine cutouts, line switches, line breakers, etc.
b. Washing and/or siliconing insulators and bushings.
c. Re-fusing cutouts.
d. Repairing line oil circuit breakers, associated relays and control wiring.
e. Repairing grounds.
f. Resagging, retying or rearranging position or spacing of conductors as a

permanent repair.
g. Sampling, testing changing, purifying and replenishing insulating oil.
h. Standing by phones, going to calls, cutting  faulty lines clear, or similar

activities during emergencies.
i. Transferring loads, switching and reconnecting circuits and equipment for

maintenance.
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HAWAIIAN ELECTRIC COMPANY, INC. 
DISTRIBUTION-MAINTENANCE EXPENSES

Maintenance of Overhead Services.
Includes the costs of maintaining overhead services.  Some examples are:
a. Moving position of service, either on pole line or on customers' premises.
b. Pulling slack and retying service wire.
c. Refastening or tightening service bracket.
d. Repairs to service lines up to weather head.

Maintenance of Overhead Services - Tree Trimming.
Includes the cost of maintaining distribution overhead line clearances; 
roads and trails.  Some examples are:
a. Trimming trees for line clearances.
b. Repairing roads, trails, bridges, etc.
c. Trimming trees and clearing brush to maintain roadway clearances.

Maintenance of Overhead Lines - Storm Damage.
Includes the costs of restoring the distribution system damaged by a storm.

594 Maintenance of Underground Lines (Summary Account).
Includes the costs of maintaining underground distribution line facilities.

Maintenance of Underground Conduit.
Includes the costs of maintaining the distribution underground conduit.  
Some examples are:
a. Cleaning ducts, manholes and sewer connections.
b. Moving or changing position of conduit or pipe.
c. Minor alterations of handholes, manholes or vaults.
d. Refastening, repairing or moving of racks, ladders or hangers in

manholes or vaults.
e. Plugging and shelving ducts.
f. Repairs to sewers, drains, walls, floors, rings and covers.



HECO-WP-804
DOCKET NO. 2008-0083

PAGE 4 OF 5

NARUC
Account
Number DESCRIPTION

HAWAIIAN ELECTRIC COMPANY, INC. 
DISTRIBUTION-MAINTENANCE EXPENSES

Maintenance of Underground Conductors and Devices.
Includes the cost of maintaining distribution underground conductors and 
devices. Some examples are:
a. Repairing circuit breakers, switches, cutouts, network protectors, 

associated relays and control wiring.
b. Repairing grounds.
c. Retraining, reconnecting or transferring cables in manholes.
d. Repairing conductors and splicers.
e. Repairing or moving junction boxes and potheads.
f. Refireproofing cables and repairing supports.
g. Repairing electrolysis preventative devices for cables.
h. Sampling, testing, changing, purifying and replenishing insulating oil.
i. Transferring loads; switching and reconnecting circuits and equip-

ment for maintenance purposes.
j. Repairing oil or gas in high-voltage cable system.

Maintenance of Underground Services.
Includes the cost of maintaining distribution underground conductors 
and devices.  Some examples are:
a. Cleaning service ducts.
b. Repairing underground wire.

595 Maintenance of Line Transformers.
Includes the costs of maintaining distribution line transformers.  Some 
examples are:
a. Repairing transformers and network protectors.
b. Sampling, adding and renewing oil.
c. Internal and external connections.
d. Servicing throat switches.
e. Replacing primary bushings in cable and switch compartments.
f. Painting vaults.
g. Testing and adjusting after maintenance.

596 Maintenance of Street Lighting and Signal Systems.
Includes the cost of labor, materials used and expense incurred in 
maintenance of plant, the book cost of which is includable in account 
373, Street Lighting and Signal Systems.
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HAWAIIAN ELECTRIC COMPANY, INC. 
DISTRIBUTION-MAINTENANCE EXPENSES

597 Maintenance of Meters (Summary Account).
Includes the costs of maintaining distribution meters and meter testing 
equipment.
Maintenance of Customer Meters.
Includes the cost of maintaining customer meters and associated equipment.  
Some examples are:
a. Repairing of primary meter installations.
b. Repairing meter grounds.
c. Repairing sockets, boxes and enclosures.

Maintenance of Other Distribution Meters.
Includes the cost of maintaining distribution meters and associated 
equipment for other than customer billing purposes.  Some examples are:
a. Repairing survey meters, recorders and data cartridges.
b. Repairing translator and peripheral equipment.
Excludes charges on meters installed permanently in substations, trans-
mission stations or generation stations.  These meters are station equipment 
and are charged to the respective equipment accounts.

598 Maintenance of Distribution Office Furniture and Equipment.
Includes the costs of maintaining the distribution office furniture and equipment.



(A) (B) (C) (D) (E) (F) (G) (H) (I)
2009

Expense 2007 Test Year
Account RA Activity* Element** Recorded Estimate $ %

Transmission Operations
1 561 PRE 376 501 136,109        418,873     282,764      208         A

2 563 PDS 328 150 -                567,792     567,792      #DIV/0! B

3 563 PDS 328 501 -                212,751     212,751      #DIV/0! B

4 566 PYT 300 501 -                320,000     320,000      #DIV/0! C

Transmission Maintenance
5 570 PRC 350 501 7,493            390,266     382,773      5,108      D

6 570 PRS 349 501 -                272,737     272,737      #DIV/0! D

7 571 PDV 355 501 1,046,121     1,365,300  319,179      31           E

Distribution Operations
8 582 PRA 463 901 152,045        433,344     281,299      185         F

9 584 PDS 459 150 -                323,942     323,942      #DIV/0! G

10 586 PWX 601 501 289,725        -             (289,725)     (100)        H

11 587 PWX 739 150 -                261,079     261,079      #DIV/0! I

12 587 PWX 739 501 -                351,888     351,888      #DIV/0! I

13 588 PDF 600 150 625,577        1,115,470  489,893      78           J

Source:  Rate Case Variance Report V1pages 7-10; run date 5/20/08
Note:  Figures may not total exactly due to rounding.

* Detailed activity descriptions can be found on pages 5-20 of this work paper, in the order in which they appear.
** Expense element descriptions can be found on page 21 of this work paper in the order in which they appear.

Hawaiian Electric Company, Inc.

Variance

T&D O&M  EXPENSE VARIANCES BY ACCOUNTS
(Over $200,000 and 10%)

2009 TEST YEAR

HECO-WP-805
DOCKET NO. 2008-0083 
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(A) (B) (C) (D) (E) (F) (G) (H) (I)
2009

Expense 2007 Test Year
Account RA Activity* Element** Recorded Estimate $ %

Distribution Maintenance
14 593 PDL 475 150 297,140        -             (297,140)     (100)        K

15 593 PDS 473 150 1,068            406,906      405,838       38,000    K

16 593 PDS 475 150 10,226          746,552      736,326       7,201      K

17 593 PDS 494 501 2,776,696     3,159,050   382,354       14           K

18 594 PDS 478 150 4,905            705,369      700,464       14,281    L

19 594 PDS 478 201 -                234,535      234,535       #DIV/0! L

20 594 PDS 478 505 -                1,259,349   1,259,349    #DIV/0! L

21 594 PDU 478 150 537,040        -             (537,040)     (100)        L

22 594 PDU 478 201 228,753        -             (228,753)     (100)        L

23 598 PDA 492 201 238,419        -             (238,419)     (100)        M

24 598 PDS 492 201 -                225,000      225,000       #DIV/0! M

Source:  Rate Case Variance Report V1pages 7-10; run date 5/20/08
Note:  Figures may not total exactly due to rounding.
* Detailed activity descriptions can be found on pages 5-20 of this work paper, in the order in which they appear.
** Expense element descriptions can be found on page 21 of this work paper in the order in which they appear.

Hawaiian Electric Company, Inc.

Variance

T&D O&M  EXPENSE VARIANCES BY ACCOUNTS
(Over $200,000 and 10%)

2009 TEST YEAR

HECO-WP-805
DOCKET NO. 2008-0083
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A 282,764 Variance due to new EMS/OMS related 24/7 maintenance contracts for hardware, 
software and display boards technical support to take effect as warranty ends.

B 567,792 Variance is due to climbing inspections forecasted for 2009 based off of work plan
developed by C&M Planning Division.

212,751 Variance is due to an increase in program P0000361, Preventive Inspection of T&D  
System, for outside services for transmission overhead inspections.  Amounts are forecasted 
into RA (DS) but charges are recorded to multiple RA's.

C 320,000 Variance represents increased activity for IRS (Interconnection Requirement Study) work 
for non-utility generation proposals and the Oahu Renewable Energy RFP.  An IRS is 
performed when a developer proposes to interconnect a generation facility to the HECO 
system to 1) identify system requirements; 2) evaluate impacts to operation of the system;
and 3) evaluate and refine performance requirements for the proposed facility.  Actual 
cost of the IRS is borne by the developer and will be offset by a receivable.

D 382,773 Increase due to labor over demand transferring to outside contractors for communications
work relating to mobile/portable repairs, air conditioning maintenance; tower maintenance,
vegetation management, EME (electromagnetic) surveys required by FCC, preventive
maintenance inspections.

272,737 Increase due to labor over demand transferring to outside contractors for work relating to
structural refurbishment, mobile sub refurbishment and laser leak detection.

E 319,179 Increase in scope of vegetation management program.  See HECO-838 for details.

F 281,299 Variance due to partial year amortization of OMS software costs in '07 vs. full year in '09.

G 323,942 Variance is due to an increase in underground inspections to be performed during 2009 to
enter information into a detailed inspection database and to incorporate infrared and VLF
(very low frequency) testing of underground cables.  

H -289,725 Variance due to expense for AMI (Advanced Meter Infrastructure) business case analysis 
by outside consulting firm, KEMA, Inc. in 2007.  

I 261,079 Variance represents the internal labor to perform preliminary engineering, sustain the
pilot AMI system and develop the PUC application.  Activities will be performed by 
staff in 5 positions, three of which are currently filled.

351,888 Variance represents services of third party AMI technical and regulatory consultants.

T&D O&M  EXPENSE VARIANCES BY ACCOUNTS
2009 TEST YEAR

Hawaiian Electric Company, Inc.

(Over $200,000 and 10%)
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J 489,893 Increase in staffing of Primary Troublemen for additional coverage and succession planning.

K -297,140 Variance due to procedural reclassification from one Responsibility Area (RA) to
another for program P0000123, Corrective Overhead Distribution Replacements .  
Amounts are forecasted into one RA (DS), but charges are recorded to 
multiple RA's.  Work in this program is forecasted based off of historical trends.

405,838 Variance is due to an increase in labor for program P340000, Preventive Overhead 
Distribution.  Amounts are forecasted into one RA (DS), but charges are recorded to  
multiple RA's.  Work in this program is forecasted based off of a work plan developed
 by the C&M Planning Division.  

736,326 Variance due to an increase in labor for program P0000123, Corrective Overhead 
Distribution Replacements.  Amounts are forecasted into one RA (DS), but charges are 
recorded to multiple RA's.  Work in this program is forecasted based off of historical trends.

382,354 Increase in scope of vegetation management program as detailed in HECO-838..

L 700,464 Variance due to procedural reclassification from one Responsibility Area (RA) to
another for program P0000122, Corrective Cable Failures.  Amounts are forecasted into 
one RA (DS), but charges are recorded to multiple RAs.

234,535 Variance due to procedural reclassification from one Responsibility Area (RA) to
another for materials in program P0000122, Corrective Cable Failures .  Amounts are 
forecasted into one RA (DS), but charges are recorded to multiple RAs.

1,259,349 Increase due to over demand of labor so fault finding work will be transferred to outside
contractors.

-537,040 Variance due to procedural reclassification from one Responsibility Area (RA) to
another for program P0000122, Corrective Cable Failures.  Amounts are forecasted into 
one RA (DS), but charges are recorded to multiple RAs.

-228,753 Variance due to procedural reclassification from one Responsibility Area (RA) to
another materials for program P000122, Corrective Cable Failures.  Amounts are 
forecasted into one RA (DS), but charges are recorded to multiple RAs.

M -238,419 Variance due to procedural reclassification from one Responsibility Area (RA) to
another  for Construction and Maintenece Non Project materials.  Amounts are forecasted 
into one RA (DS), but charges are recorded to multiple RAs.

225,000 Variance due to procedural reclassification from one Responsibility Area (RA) to
another for Construction and Maintenece Non Project materials.  Amounts are forecasted 
into one RA (DS), but charges are recorded to multiple RAs.

T&D O&M  EXPENSE VARIANCES BY ACCOUNTS
(Over $200,000 and 10%)

2009 TEST YEAR
Hawaiian Electric Company, Inc.

HECO-WP-805
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CODE BLOCK REFERENCE:  ABM Activity Definitions
376 GenTrSCADA 

Process Group

Major Process 

Business Process 

TRANSMIT ELECTRICITY 
Operate & Maintain Transmission Facilities 

Dispatch Power

Index:  

Date: 12/08/97

�������������������������������������������� Dispatch & Monitor Generation, Transmission SCADA 
Resources�

���������	
������������	
������������	
������������	
������������

Activity Description: 
This activity includes all of the tasks associated with system operation transmission SCADA 
functions and generation control. 

Major Work Performed:
Schedule generation resources for daily, weekly, monthly load requirements 
Operate SCADA equipment to dispatch power 
Ensure software & hardware functions 
Collect data & display results 
Update economic data 

See Related Activities: 

HECO-WP-805 
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CODE BLOCK REFERENCE:  ABM Activity Definitions
328 TrOHInsp 

Process Group

Major Process 

Business Process 

TRANSMIT ELECTRICITY 
Operate & Maintain Transmission Facilities 

Operate Transmission Facilities

Index:  

Date: 12/08/97  

�������������������������������������������� Perform Transmission Overhead Line Inspection - 
Preventive/Predictive�

���������	
������������	
������������	
������������	
������������

Activity Description: 
This activity involves all tasks associated with inspecting overhead transmission and 
subtransmission lines and structures. It excludes any documentation regarding transmission 
substations which are covered under a separate activity.  These are planned/scheduled 
inspections which are not related to emergency/failure investigation/inspections.  (Transmission 
line: after the deadend structure in the generation switchyard up to the deadend structure entering 
the transmission substation; and after the deadend structure exiting the transmission substation 
up to the deadend structure entering the distribution substation). 

Major Work Performed:
Perform all planned inspections 
Perform fault recorder/indicator analysis 
Perform outage analysis 
Support system design 
Records maintenance & inspection 
Travel to/from location 
Inspect lines, equipment, risers, terminators 
Perform electrical testing & monitoring 

See Related Activities: 
326 Compile & Update Transmission Maps & Prints 
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CODE BLOCK REFERENCE:  ABM Activity Definitions
300 TrPlanStud 

Process Group TRANSMIT ELECTRICITY Index:

Major Process Plan, Engineer, Design & Construct Transmission 
System & Facilities 

Business Process Plan, Engineer & Design Transmission System & 
Facilities

Date: 06/10/99

�������������������������������������������� Perform Transmission Planning Studies� ���������	
������������	
������������	
������������	
������������

Activity Description: 
This activity includes all tasks associated with performing planning and engineering studies that 
relate to the analysis of load flows, equipment, lawsuits, and general studies for the transmission 
and subtransmission systems and their associated facilities for the HECO, HELCO, and MECO 
systems.  It includes all bulk transmission planning with interfaces with power plants, and the 
development of transmission access policies.  Does not include tasks associated with responding 
to field operations or maintenance problems. 

Major Work Performed:
Obtain field data (load, testing, spot readings, etc.) 
Secure load information 
Prepare conceptual transmission facility designs 
Perform economic/financial analysis 
Evaluate alternatives 
Develop and review criteria 
Document results/write report 
Perform power systems analysis 
Perform reliability analysis 
Perform circuit analysis 
Perform transmission upgrades  
Perform cost estimate 
Obtain circuit and voltage history 
Provide engineering support 
Prepare & issue single line diagrams 
Perform relay coordination analysis 

See Related Activities: 
710 Develop & Manage Forecasts - Sales & Load 
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CODE BLOCK REFERENCE:  ABM Activity Definitions
350 TrEqCorr 

Process Group

Major Process 

Business Process 

TRANSMIT ELECTRICITY 
Operate & Maintain Transmission Facilities 

Maintain Transmission Facilities

Index:  

Date: 06/10/99    

�������������������������������������������� Maintain Substation Transmission Equipment - Corrective� ���������	
������������	
������������	
������������	
������������

Activity Description: 
This activity includes all tasks associated with the planning, scheduling and execution involved in 
correcting failures, accidents and/or other problems with the transmission substation equipment. 
It involves repair/corrective work done on breakers, regulators, transformers and other substation 
equipment. (Transmission substation equipment: between the line drop entering the generation 
switchyard and the deadend structure exiting the switchyard; and between the line drop entering 
the substation and the deadend structure exiting the transmission substation, and the generator 
main (step up) transformer). 

Major Work Performed:
Plan & schedule the work 
Perform diagnostic testing 
Record results 
Analyze data 
Obtain proper tools 
Maintain equipment 
Travel to/from location 
Prepare & perform switching 
Respond to emergency 
Standby 
Provide engineering & design support 
Perform electrical & control equipment testing 

See Related Activities: 
362  Make Emergency Substation Transmission Equipment Repairs - Caused by External Party 
366 Make Emergency Substation Transmission Equipment Repairs - Storm 
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CODE BLOCK REFERENCE:  ABM Activity Definitions
349 TrEqPred 

Process Group

Major Process 

Business Process 

TRANSMIT ELECTRICITY 
Operate & Maintain Transmission Facilities 

Maintain Transmission Facilities

Index:  

Date: 06/10/99    

�������������������������������������������� Maintain Substation Transmission Equipment - Predictive� ���������	
������������	
������������	
������������	
������������

Activity Description: 
Predictive maintenance is performed based on analysis of remaining life (condition monitoring).  
This activity includes all tasks associated with statistically predicting failures and/or other 
problems with the transmission substation equipment. It includes work done on breakers, 
regulators, transformers, and other substation equipment.  (Transmission substation facilities: 
between the line drop entering the generation switchyard and the deadend structure exiting the 
switchyard; and between the line drop entering the substation and the deadend structure exiting 
the transmission substation, and the generator main (step up) transformer). 

Major Work Performed:
Plan & schedule maintenance work 
Perform diagnostic testing 
Record results 
Analyze data 
Maintain equipment 
Obtain proper tools 
Travel to/from location 
Prepare and perform switching 
Standby 
Provide engineering & design support 

See Related Activities: 
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CODE BLOCK REFERENCE:  ABM Activity Definitions
355 TrVegMgmt 

Process Group

Major Process 

Business Process 

TRANSMIT ELECTRICITY 
Operate & Maintain Transmission Facilities 

Maintain Transmission Facilities

Index:  

Date: 12/08/97  

�������������������������������������������� Perform Vegetation Management - Transmission� ���������	
������������	
������������	
������������	
������������

Activity Description: 
This activity includes all vegetation management efforts to maintain and clear the right-of-way for 
the transmission and subtransmission system. This includes coordinating efforts with subcontract 
tree trimming crews and the costs for contract work.  These are maintenance and upkeeping 
efforts, not R/W work for new transmission facility construction. 

Major Work Performed:
Manage vegetation 
Prepare bid 
Write contracts 
Attend pre-bid meetings 
Respond to damage complaints 
Dispatch crews  
Plan & schedule work 
Perform ground restoration (erosion)  
Trim trees 
Perform field inspections & survey/compliance/evaluation 
Remove trees 
Spray Trees 
Secure land owners permission 
Analyze performance 
Dispatch crew for emergency work/special requests 
Clear trails & work area 

See Related Activities: 
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CODE BLOCK REFERENCE:  ABM Activity Definitions
463 OpDsSub 

Process Group

Major Process 

Business Process 

DISTRIBUTE ELECTRICITY 
Operate & Maintain Distribution Facilities 

Operate Distribution Facilities

Index:  

Date: 12/08/97

�������������������������������������������� Operate Distribution Facilities - Substation� ���������	
������������	
������������	
������������	
������������

Activity Description: 
This activity encompasses all tasks associated with the routine operation of the distribution 
substations including managing and monitoring load flows and performing routine switching. 

Major Work Performed:
Perform switching 
Maintain voltage & current charts  
Monitor voltage & current levels 
Provide technical support 
Monitor alarms 
Perform fault analysis 
Prioritize and schedule resources 

See Related Activities: 
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CODE BLOCK REFERENCE:  ABM Activity Definitions
459 DsUGInsp 

Process Group

Major Process 

Business Process 

DISTRIBUTE ELECTRICITY 
Operate & Maintain Distribution Facilities 

Operate Distribution Facilities

Index:  

Date: 12/08/97

�������������������������������������������� Perform Distribution Underground Line Inspection - 
Predictive/Preventive�

������������������������	
�������	
�������	
�������	
�������������

Activity Description: 
This activity involves all tasks associated with inspecting underground distribution lines. 
(Distribution Line:  After the deadend structure from the distribution substation to the secondary 
main).  (These are planned/scheduled inspections which are not related to emergency failure 
investigation/inspection). 

Major Work Performed:
Perform all inspection (including public safety inspection and line transformers) 
Test line transformers 
Perform manhole and handhold inspections 
Fault recorder/indicator analysis 
Perform outage analysis 
Support system design 
Records maintenance & inspection 
Support mapping information systems 
Travel to and from location 
Install fault indicators 
Fill out Repair Order 

See Related Activities:
456 Compile & Update Distribution Maps & Prints
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CODE BLOCK REFERENCE:  ABM Activity Definitions
601 MeterWork 

Process Group

Major Process 

Business Process 

PROVIDE CUSTOMER SERVICE 
Provide Customer Service - Regulated 

Provide Customer Account Service - Regulated

Index:  

Date: 12/08/97

�������������������������������������������� Perform Meter Service Work� ���������	
������������	
������������	
������������	
�������������

Activity Description: 
This activity includes all task performed  with regards to installing, removing, moving and 
exchanging residential, commercial, and industrial connections at the customer location.  It 
begins after the order is dispatched and continues through until the work is completed and 
properly documented.  It also includes shipping the defective meter back to the warehouse. 

Major Work Performed:
Travel to/from site 
Perform installs 
Perform removals/replacements/moves 
Perform exchanges 
Perform upgrades 
Document work performed 
Ship meter to warehouse 

See Related Activities: 

HECO-WP-805 
DOCKET NO. 2008-0083 
PAGE 13 OF 21



CODE BLOCK REFERENCE:  ABM Activity Definitions
739 CaptlFile 

Process Group

Major Process 

Business Process 

MANAGE & SUPPORT THE BUSINESS 
Manage Government Relations 

Develop & Support Rates & Tariffs

Index:  

Date: 01/01/00

Activity:  Prepare & Support PUC Capital Project Filings Activity Code:  739 

Activity Description:
This activity includes tasks performed in the production and distribution of specific capital project 
filings in compliance with General Order No. 7 requirements and related routine reporting to the 
PUC 

Major Work Performed:
Prepare PUC application  
Develop strategy 
Gather data, solicit field input 
Update planning/economic studies 
Manage testimony, filing requirements, and 

legal notices 
File the case 
Discovery 
Testify at PUC hearing (including witness 

preparation 
Analyze other parties’ position 
Support with written testimony in proceedings 
Implement outcome of the case 
Negotiate settlements 
Develop and disseminate case information 

(internal & PR) 
Obtain Decision and Order 
Respond to Information Requests (IR) 

See Related Activities:
Engineer, Design & Construct Generation Facilities Business Process 

302 Engineer & Design Transmission Facilities - Overhead Line 
303 Engineer & Design Transmission Facilities - Underground Line 
304 Engineer & Design Transmission Facilities - Substation Equipment 
305 Engineer & Design Transmission Facilities - Substation Structure 
306 Engineer & Design Transmission SCADA System & Equipment 
403 Engineer & Design Distribution Facilities - Overhead Line 
404 Engineer & Design Distribution Facilities - Underground Line 
405 Engineer & Design Distribution Facilities - Substation Equipment
406 Engineer & Design Distribution Facilities - Substation Structure
407 Engineer & Design Distribution SCADA System & Equipment 
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CODE BLOCK REFERENCE:  ABM Activity Definitions
600 CustInq 

Process Group

Major Process 

Business Process 

PROVIDE CUSTOMER SERVICE 
Provide Customer Service - Regulated 

Provide Customer Account Service - Regulated

Index:  

Date: 12/08/97

�������������������������������������������� Respond to Customer Inquiries & Service Requests� ���������	
������������	
������������	
������������	
�������������

Activity Description: 
This activity includes all efforts to respond to customer inquiries and service requests received 
through phone calls, letters, and walk-ins.  These inquiries include billing questions, requests for 
account balance information, account changes, and problems such as  voltage, service, street 
light, and tree trimming. 

Major Work Performed:
Determine customer concerns/complaints -walk in, mail, phone 
Contact customer/gather information 
Identify resolution 
Coordinate with contractors/suppliers/crews 
Verify customer satisfaction 
Maintain documentation/records 
Open order 
Document contact 
Perform credit check 
Analyze account 
Document contact 
Determine cause of problem 
Analyze customer complaints 

See Related Activities: 
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CODE BLOCK REFERENCE:  ABM Activity Definitions
475 MnDsOHCorr 

Process Group

Major Process 

Business Process 

DISTRIBUTE ELECTRICITY 
Operate & Maintain Distribution Facilities 

Maintain Distribution Facilities

Index:  

Date: 12/08/97

�������������������������������������������� Maintain Distribution Overhead Lines - Corrective� ���������	
������������	
������������	
������������	
�������������

Activity Description: 
This activity includes all tasks associated with correcting failures and other problems with 
distribution overhead line facilities. It includes repair/corrective work done on equipment such as 
poles, cables, regulators, etc., but excludes any transformer and meter work which are covered 
under separate activities. It includes emergency/failure investigation/inspection other than those 
cause by external parties or storms.  (Distribution line: after the deadend structure from the 
distribution substation to the secondary main). 

Major Work Performed:
Engineering functions & calculations 
Install mobile station 
Obtain permits other than environmental or land use 
Maintain the equipment 
Obtain construction access/trimming 
Travel to/from site 
Survey job/stake 
Respond to emergency other than caused by external parties or storms 
Prepare cost estimates 
Inspection 
Set up right-of-way clearing 
Perform outage analysis 
Plan & schedule the work/construction project management 
Analyze data 
Obtain proper material & equipment/tools 
Provide engineering & design support 
Field check 
Prepare/perform switching 
Install towers/station facilities/poles 
Install & commission fixtures and equipment 
String wire 
Prepare metering scheme work 
Install assoc. elect. equipment 
Inspect job 
Prepare as-builts 
Manage correspondence/paperwork 
Notify public (PR) 
Close out jobs 
Perform removals 
Repair, replace cables/splices 
Perform diagnostic testing 
Record the results 

See Related Activities: 
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CODE BLOCK REFERENCE:  ABM Activity Definitions
473 MnDsOHPrev 

Process Group

Major Process 

Business Process 

DISTRIBUTE ELECTRICITY 
Operate & Maintain Distribution Facilities 

Maintain Distribution Facilities

Index:  

Date: 12/08/97

�������������������������������������������� Maintain Distribution Overhead Lines - Preventive� ���������	
������������	
������������	
������������	
������������

Activity Description: 
Preventive maintenance is based on cycles or inspection identified replacement need. This 
activity includes all tasks in support of the preventive maintenance effort for distribution overhead 
line facilities. It includes work done on equipment such as poles, cables, regulators, insulators, 
etc., but excludes any transformer and meter work which are covered under separate activities.  
(Distribution line: after the deadend structure from the distribution substation to the secondary 
main). 

Major Work Performed:
Plan & schedule distribution maintenance work 
Obtain proper material & equipment/tools 
Field check 
Prepare/perform switching 
Perform distribution maintenance work 
Wash insulators 
Travel to/from location 
Provide engineering & design support 

See Related Activities: 

HECO-WP-805 
DOCKET NO. 2008-0083 
PAGE 17 OF 21



CODE BLOCK REFERENCE:  ABM Activity Definitions
494 DsVegMgmt 

Process Group

Major Process 

Business Process 

DISTRIBUTE ELECTRICITY 
Operate & Maintain Distribution Facilities 

Maintain Distribution Facilities

Index:  

Date: 12/08/97

�������������������������������������������� Perform Vegetation Management - Distribution� ���������	
������������	
������������	
������������	
�������������

Activity Description: 
This activity includes all work performed for maintenance of vegetation along distribution lines.  
This includes coordinating efforts with subcontract tree trimming crews and the costs for contract 
work.  (Distribution Line: after the deadend structure from the distribution substation to the 
secondary main). 

Major Work Performed:
Calculate circuit miles 
Prepare bid 
Prepare contracts 
Attend pre-bid meetings 
Respond to damage complaints 
Dispatch crews 
Plan & schedule work 
Perform ground restoration 
Trim trees 
Perform field inspections 
Remove trees 
Spray trees (herbicide) 
Secure land owners permission 
Maintain grass  
Perform substation plant control 
Perform land management 
Perform switching 
Standby 

See Related Activities: 
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CODE BLOCK REFERENCE:  ABM Activity Definitions

478 MnDsUGCorr 

Process Group

Major Process 

Business Process 

DISTRIBUTE ELECTRICITY 
Operate & Maintain Distribution Facilities 

Maintain Distribution Facilities

Index:  

Date: 12/08/97

�������������������������������������������� Maintain Distribution Underground Lines - Corrective� ���������	
������������	
������������	
������������	
�������������

Activity Description: 
This activity includes all tasks associated with correcting failures and other problems with 
distribution underground line facilities. It includes repair/corrective work done on equipment such 
as conduits, cables, regulators, etc., but excludes any transformer or meter work which are 
covered under separate activities. It includes emergency/failure investigation/inspection other 
than those cause by external parties or storms.  (Distribution line: after the deadend structure 
from the distribution substation to the secondary main). 

Major Work Performed:
Engineering functions & calculations 
Install mobile station 
Obtain permits other than environmental or land use 
Maintain the equipment 
Obtain construction access/trimming 
Travel to/from site 
Survey job/stake 
Respond to emergency other than caused by external parties or storms 
Prepare cost estimates 
Set up right-of-way clearing 
Perform outage analysis 
Plan & schedule the work/construction project management 
Analyze data 
Obtain proper material & equipment/tools 
Provide engineering & design support 
Field check 
Dig trenches/excavate 
Prepare/perform switching 
Install towers/station facilities/poles 
Install & commission fixtures and equipment 
String wire 
Prepare metering scheme work 
Install assoc. elect. equipment 
Inspect job 
Prepare as-builts 
Manage correspondence/paperwork 
Notify public (PR) 
Close out jobs 
Perform removals 
Repair, replace cables/splices 
Perform diagnostic testing 
Record the results 

See Related Activities: 
470 Repair Distribution Data Recording Equipment 
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CODE BLOCK REFERENCE:  ABM Activity Definitions
492 MnDsTools 

Process Group

Major Process 

Business Process 

DISTRIBUTE ELECTRICITY 
Operate & Maintain Distribution Facilities 

Maintain Distribution Facilities

Index:  

Date: 12/08/97

�������������������������������������������� Maintain Distribution Tools & Equipment� ���������	
������������	
������������	
������������	
�������������

Activity Description: 
This activity includes all tasks in support of the maintenance of tools and equipment.  

Major Work Performed:
Repair, test & calibrate equipment 
Dielectric testing of rubber goods 

See Related Activities: 
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CODE DESCRIPTION

501 Outside Services - General

Outside services, which are not assignable to the other

specific 500 or 600 series expense elements.  Examples

include audit fees, advertising outside printing, and registration

fees for seminars and training classes.  Cost type 550 should

be used for services received from affiliated companies.

150 Labor Cost

all labor hours for BU and Merit employees that are costed

using standard rates.  The payroll system will automatically

generate this code and therefore, should not be entered on

timesheets.  However, for budgeting, this expense element

must be input for all productive hours.

901 Amortization of Deferred Debits

506 Outside Services - Engineering

Engineering consultant services and costs associated with

the engineering study and design of facilities.  This expense

type includes rental transportation costs incurred by the

contractor.  Cost type 550 should be used for services

received from affiliated companies.

451 IS Expense - Production & Development

Information Services charges for usage and equipment

(e.g. batch processing, disk storage, terminal lease rent, LAN

connection fee, etc.) and in-house systems development work.

201 Material Issues/Purchases

Materials purchased or issued through the ERP system

(includes vehicles but not automotive supplies, etc.)

905 Other Operating Revenue, Nonreg Revenue & Other Credits

505 Outside Services - Construction

Outside contractor costs incurred for the construction of

facilities.  This expense type includes rental transportation

costs incurred by the contractor.  Cost type 550 should be

used for services received from affiliated companies.

T&D O&M EXPENSE ELEMENT DESCRIPTIONS
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OPERATING
ADJUSTMENT

1 Transmission Expense

Transmission Operations Non-Labor
     Abandoned Projects expense 2$                  
     Removal of performance incentive costs (59)$               
     Removal of restricted stock costs (8)$                 

Transmission Maintenance Non-Labor
     Abandoned Projects expense 7$                  

TOTAL TRANSMISSION EXPENSE (58)$               

2 Distribution Expense

Distribution Operations Non-Labor
     Abandoned projects expense 99$                
     Removal of performance incentive costs (143)$             

Distribution Maintenance Non-Labor
     Abandoned Projects expense 25$                

TOTAL DISTRIBUTION EXPENSE (19)$               

TOTAL T&D ADJUSTMENTS: (77)$               

OPERATION & MAINTENANCE EXPENSE

($ Thousands)
ADJUSTMENTS

Hawaiian Electric Company, Inc.
2009 TEST YEAR

TRANSMISSION AND DISTRIBUTION

HECO-WP-810
DOCKET NO. 2008-0083
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Inventory Calculations - 2008

1. 2007 year end value becomes 2008 starting Inventory Value  6,851,537$

2. 2008 projected issued are based on extrapolation of actual issues from

January to May 2008.

issues from January to May 2008 3,130,076$

average % issues during same time frame, past 4 years 39.0%

2008 projected issues 8,025,836$

3. 2008 projected receipts are based on extrapolation of actual receipts from

January to May 2008.

receipts from January to May 2008 3,877,387$

average % receipts during same time frame, past 4 years 43.0%

2008 projected receipts 9,017,179$

4. 2008 T&D Materials Inventory Calculation

2007 year-end value 6,851,537$

+ projected receipts 9,017,179$

- projected issues 8,025,836$

projected 2008 year-end value 7,842,880$

5. 2008 average inventory value is based on the average of starting and ending inventory

2008 starting inventory 6,851,537$

2008 ending inventory 7,842,880$

2008 average inventory 7,347,209$

WP-812 Inven worksheets 2.xls calculations 2008

HECO-WP-812 
DOCKET NO. 2008-0083 
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Inventory Calculations - 2009 TY

1. 2008 year end value becomes 2009 TY starting Inventory Value 7,842,880$      

2. 2009 projected year end inventory value is expected to increase by 9.4%, 

which is the historical average over the past 5 years

2008 ending inventory value 7,842,880$        

+ 9.4% 737,231$           

2009 projected ending inventory value 8,580,111$      

3. 2009 projected issues are calculated based on an expected turns ratio of 1.28,

which is the average from 2004 to 2008.

2009 projected average inventory 8,211,496$        

 X projected turns ratio of 1.28 10,510,714$

4. 2009 projected receipts are projected to be 7% more than issues

2009 projected issues 10,510,714$      

projected increase 7 % 737,231$           

2009 projected receipts 11,247,945$

5. 2009 TY T&D Materials Inventory Calculation

2008 year-end value 7,842,880$        

+ projected receipts 11,247,945$      

- projected issues 10,510,714$      

projected 2009 TY year-end value 8,580,111$      

6. 2009 average inventory value is based on the average 

of the starting and ending inventory

2009 starting inventory 7,842,880$        

2009 ending inventory 8,580,111$        

2009 average inventory 8,211,496$      

WP-812 Inven worksheets 2.xls calculations 2009 TY 6/19/2008

HECO-WP-812 
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HECO-WP-901
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HAWAIIAN ELECTRIC COMPANY, INC.
CUSTOMER ACCOUNTS EXPENSE

Test Year 2009

VARIANCE Inc/Dec>=$200K & >=10%

($ THOUSANDS)

A B C D E F G H I J
2009

Expense 2007 Test Year (G-F) (H/F)
Account RA Activity Project Element Recorded Budget $ Variance % Vari

1 902 PCG 610 NPCZZZZZ 150 $236 $437 $201 85% a
2 902 PCM 610 NPCZZZZZ 150 $1,482 $1,963 $481 32% b

3 903 PCA 600 NPCZZZZZ 501 $30 $575 $546 1848% c
4 903 PCA 600 NPCZZZZZ 901 $0 $1,025 $1,025 - d
5 903 PCA 600 P0000571 501 -$8 $505 $512 -6459% e
6 903 PCA 604 NPCZZZZZ 501 $3 $219 $217 8670% f
7 903 PCA 614 NPCZZZZZ 501 $0 $322 $322 - g

8 903 PCH 600 NPCZZZZZ 150 $1,227 $1,437 $210 17% h
9 903 PCH 600 NPCZZZZZ 155 $271 $0 -$271 -100% h

10 903 PCH 600 P0000694 501 $275 $0 -$275 -100% j

a Increase reflects a revised workplan based on a five year historical average of field personnel.

b Increase due to 9 more meter readers in 2009 over 2007 to support operations during the Customer Information 
System (CIS) Project. 

c Increase due to new Customer Information System (CIS) maintenace fee and IVR/IWR (interactive voice & web 
response) costs.

d Increase represents the amotization of the new CIS project beginning with June of 2009.

e Increase due to CIS Project outside consultant costs.

f Increase due to new CIS system support and functionality.

g Increase due to outsourcing of bill printing post go-live new CIS system.

h
The $1,227 (line 8 column F), represents the recorded labor expense for 2007 and the $1,437 (line 8 column G), 
represents the test year budgeted labor expense for the Customer Asistance Center based on standard labor rates.  
The $271 (line 9 column F), represents the labor true-up for 2007 and is applied to recorded labor expense only. Labor 
true-up is not budgeted.  The net difference between lines 8 & 9 column H is ($61) or (4%).

i Decrease due to consultant costs in 2007 to develop an on-line support/training system for Customer Service 
Department personnel.  

Note:  The source documents for the descriptions of RA's , Activities & Expense Elements shown below 
are in HECO-WP- for RA's; for Acitivity Codes & Descriptions; and  for Expense Element
Codes and Descriptions.

RA Description
PCA Customer Service Department - Administrative
PCG Customer Service Department - Customer Field Services
PCH Customer Service Department - Customer Assistance Center
PCM Customer Service Department - Meter Reading

Activity Description
600 Respond to Customer Inquiries & Service Requests
604 Maintain Customer Account Information
610 Read Billing Meters
614 Process, Verify & Mail Customer Bills

Exp. Ele. Description
150 Labor 
155 Labor True-Up
501 Outside Services - General
901 Amorization of Deferred Debits
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2003 2004 2005 2006 2007

JANUARY 4,542,477   5,096,061 5,075,469 5,461,661  6,518,843
FEBRUARY 4,530,123   5,124,279 5,099,965 5,596,777  6,600,316
MARCH 4,564,027   5,164,089 5,094,526 5,741,625  6,681,692
APRIL 4,590,389   5,161,650 5,116,575 5,798,289  6,681,665
MAY 4,616,784   5,139,280 5,148,162 5,828,493  6,721,780
JUNE 4,594,128   5,144,856 5,152,599 5,909,336  6,716,049
JULY 4,575,584   5,090,420 5,139,242 5,950,459  6,718,205
AUGUST 4,693,623   5,125,293 5,143,856 6,009,412  6,753,675
SEPTEMBER 4,812,854   5,124,987 5,179,767 6,077,225  6,754,462
OCTOBER 5,020,781   5,035,822 5,273,681 6,217,532  6,725,736
NOVEMBER 5,065,511   5,030,873 5,359,351 6,294,852  6,801,986
DECEMBER 5,071,972   5,065,653 5,387,270 6,368,722  6,800,761

Avg. annual % increase (2003 - 2007) 8.521%
Based on year end balances

ESTIMATED
YEAR-END
BALANCE

2008 X 6,800,761 = 1.08521 (1) 7,380,254
2009 X 7,380,254 = 1.08521 8,009,125

(1)   2007 YEAR END BALANCE  -  2003 YEAR END BALANCE   
2003 YEAR END BALANCE 

6,800,761 - 5,071,972 = 34.085% / 4 Years = 8.521%

HAWAIIAN ELECTRIC COMPANY, INC.
CUSTOMER DEPOSITS

(Account 235.01)

S:\_Company\RegulatoryAffairs\HECO 2009 TY Rate Case\09 Direct Testimonies\09HECO T-9 Yamamoto\T-9 Exhibits & 
Workpapers\[HECO-902 & 903 HECO-WP 902 & 903_05-09-08.xls]DEP INT WP_903_2-29-08

5,071,972
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2003 2004 2005 2006 2007

JANUARY 22,415 25,360 25,328 26,936 31,844
FEBRUARY 22,712 25,480 25,377 27,308 32,594
MARCH 22,651 25,621 25,500 27,984 33,002
APRIL 22,820 25,820 25,473 28,708 33,408
MAY 22,952 25,808 25,583 28,991 33,408
JUNE 23,084 25,696 25,741 29,142 33,609
JULY 22,971 25,724 25,763 29,547 33,580
AUGUST  22,878 25,452 25,696 29,752 33,591
SEPTEMBER  23,468 25,626 25,719 30,047 33,768
OCTOBER  24,064 25,625 25,899 30,386 33,772
NOVEMBER  25,104 25,179 26,368 31,088 33,629
DECEMBER  25,328 25,154 26,797 31,474 34,010

TOTALS  280,446 306,548 309,244 351,365 400,216
  

ESTIMATED
ACCRUED
INTEREST

2008 400,216 x 108.521% = 434,318
2009 434,318 108.521% = 471,326

_ p y g y
9 Yamamoto\T-9 Exhibits & Workpapers\[HECO-902 & 903 HECO-WP 902 & 903_05-09-
08.xls]DEP INT WP_903_2-29-08

HAWAIIAN ELECTRIC COMPANY, INC
 INTEREST ON CUSTOMER DEPOSITS

(Account 431.05)
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2003 2004

DAILY SALES LAG DAYS LAG DAYS DAILY SALES LAG DAYS LAG DAYS
REC BAL REVENUES MONTH Y-T-D REC BAL REVENUES MONTH Y-T-D

Jan 59,566 77,216 39.0 39.0 58,219 80,025 37.6 37.6
Feb 52,948 74,068 37.2 38.1 56,388 78,885 37.2 37.4
Mar 52,626 78,274 35.9 37.4 57,410 79,306 37.5 37.5
Apr 53,485 78,437 36.2 37.1 50,871 80,767 34.6 36.7
May 53,870 79,394 36.1 36.9 51,083 80,634 34.8 36.3
Jun 55,368 83,573 35.6 36.7 56,175 85,451 35.5 36.2
Jul 57,306 80,836 37.1 36.7 58,980 87,482 36.0 36.2
Aug 55,352 83,608 35.6 36.6 60,275 89,714 35.9 36.1
Sep 59,162 85,033 36.7 36.6 63,691 93,947 36.1 36.1
Oct 57,362 82,078 36.7 36.6 67,940 94,700 37.3 36.3
Nov 58,100 80,291 37.5 36.7 69,044 93,707 37.9 36.4
Dec 58,641 77,969 38.4 36.8 66,692 91,396 37.7 36.5

673,786 960,776 716,768 1,036,014

56,149 80,065 36.8 59,731 86,334 36.5

Hawaiian Electric Company Inc.
REVENUE LAG DAYS
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2005 2006

DAILY SALES LAG DAYS LAG DAYS DAILY SALES LAG DAYS LAG DAYS
REC BAL REVENUES MONTH Y-T-D REC BAL REVENUES MONTH Y-T-D

68,644 93,145 37.9 37.9 81,126 111,654 37.6 37.6
60,762 81,833 38.1 38.0 72,401 107,027 36.1 36.8
58,862 80,812 37.6 37.9 70,737 105,582 35.9 36.5
56,407 83,813 36.0 37.4 71,065 107,205 35.7 36.3
60,443 90,815 35.7 37.1 75,972 109,051 36.7 36.4
64,771 100,659 35.1 36.7 78,741 117,696 35.8 36.3
68,453 99,919 36.3 36.6 84,460 122,177 36.5 36.3
69,187 110,331 34.6 36.3 85,398 122,999 36.6 36.4
71,600 111,474 35.0 36.1 84,762 123,619 36.3 36.4
75,209 114,822 35.4 36.1 84,300 122,048 36.5 36.4
78,934 116,384 36.1 36.1 88,773 109,509 40.1 36.7
80,115 110,046 37.6 36.2 81,567 101,468 39.9 36.9

813,387 1,194,052 959,302 1,360,034

67,782 99,504 36.2 79,942 113,336 36.9

Hawaiian Electric Company Inc.
REVENUE LAG DAYS
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2007

DAILY SALES LAG DAYS LAG DAYS
REC BAL REVENUES MONTH Y-T-D

80,191 105,415 38.6 38.6
77,507 97,090 39.8 39.2
74,603 98,275 38.6 39.0
67,272 97,444 36.5 38.4
74,125 105,245 36.9 38.1
78,092 112,616 36.6 37.8
82,482 113,738 37.5 37.8
83,794 124,513 36.0 37.5
86,231 130,893 35.5 37.2
91,840 135,585 36.1 37.1
94,904 130,080 37.7 37.2

92,188 127,906 37.4 37.2

983,229 1,378,799

81,936 114,900 37.2
5 Year Avg 36.8

Hawaiian Electric Company Inc.
REVENUE LAG DAYS
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SALES REVENUES
12 Months 12 Months %

Mo/Yr Ending Mo/Yr Ending Write-off *
Jan-03 792,559 Sep-02 844,623.1 0.0938%
Feb-03 792,473 Oct-02 845,847.8 0.0937%
Mar-03 831,944 Nov-02 850,081.3 0.0979%
Apr-03 840,975 Dec-02 858,635.7 0.0979%
May-03 683,004 Jan-03 869,367.4 0.0786%
Jun-03 795,584 Feb-03 882,400.9 0.0902%
Jul-03 970,816 Mar-03 899,062.1 0.1080%
Aug-03 952,196 Apr-03 911,131.8 0.1045%
Sep-03 937,554 May-03 923,370.9 0.1015%
Oct-03 958,486 Jun-03 933,521.6 0.1027%
Nov-03 951,452 Jul-03 938,160.0 0.1014%
Dec-03 975,434 Aug-03 945,952.4 0.1031%
Jan-04 955,302 Sep-03 953,462.8 0.1002%
Feb-04 962,704 Oct-03 956,538.5 0.1006%
Mar-04 974,837 Nov-03 959,694.7 0.1016%
Apr-04 965,425 Dec-03 960,784.2 0.1005%
May-04 811,993 Jan-04 963,593.2 0.0843%
Jun-04 707,004 Feb-04 968,410.5 0.0730%
Jul-04 588,208 Mar-04 969,442.2 0.0607%
Aug-04 546,681 Apr-04 971,772.5 0.0563%
Sep-04 562,260 May-04 973,013.3 0.0578%
Oct-04 492,445 Jun-04 974,892.1 0.0505%
Nov-04 567,413 Jul-04 981,537.5 0.0578%
Dec-04 534,055 Aug-04 987,643.7 0.0541%
Jan-05 502,903 Sep-04 996,558.0 0.0505%
Feb-05 489,908 Oct-04 1,009,179.8 0.0485%
Mar-05 467,996 Nov-04 1,022,596.2 0.0458%
Apr-05 440,622 Dec-04 1,036,013.4 0.0425%
May-05 510,033 Jan-05 1,049,133.2 0.0486%
Jun-05 422,289 Feb-05 1,052,081.4 0.0401%
Jul-05 429,831 Mar-05 1,053,587.6 0.0408%
Aug-05 474,635 Apr-05 1,056,634.2 0.0449%
Sep-05 441,975 May-05 1,066,815.3 0.0414%
Oct-05 461,227 Jun-05 1,082,022.6 0.0426%
Nov-05 396,040 Jul-05 1,094,459.7 0.0362%
Dec-05 363,838 Aug-05 1,115,076.4 0.0326%

NET WRITE-OFFS

* Formula: net write-offs / sales revenue/1000*100
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SALES REVENUES
12 Months 12 Months %

Mo/Yr Ending Mo/Yr Ending Write-off *

NET WRITE-OFFS

Jan-06 476,683 Sep-05 1,132,603.5 0.0421%
Feb-06 526,614 Oct-05 1,152,725.6 0.0457%
Mar-06 537,946 Nov-05 1,175,402.6 0.0458%
Apr-06 607,739 Dec-05 1,194,052.4 0.0509%
May-06 670,901 Jan-06 1,212,561.8 0.0553%
Jun-06 774,884 Feb-06 1,237,755.6 0.0626%
Jul-06 805,193 Mar-06 1,262,525.3 0.0638%
Aug-06 764,398 Apr-06 1,285,917.3 0.0594%
Sep-06 834,697 May-06 1,304,153.2 0.0640%
Oct-06 917,004 Jun-06 1,321,190.5 0.0694%
Nov-06 978,511 Jul-06 1,343,448.9 0.0728%
Dec-06 999,378 Aug-06 1,356,117.0 0.0737%
Jan-07 981,265 Sep-06 1,368,261.4 0.0717%
Feb-07 936,020 Oct-06 1,375,487.1 0.0681%
Mar-07 1,368,528 Nov-06 1,368,611.9 0.1000%
Apr-07 1,311,603 Dec-06 1,360,004.9 0.0964%
May-07 1,250,936 Jan-07 1,353,765.5 0.0924%
Jun-07 1,214,436 Feb-07 1,343,828.3 0.0904%
Jul-07 1,224,528 Mar-07 1,336,521.7 0.0916%
Aug-07 1,243,159 Apr-07 1,326,759.7 0.0937%
Sep-07 1,178,164 May-07 1,322,953.1 0.0891%
Oct-07 1,133,862 Jun-07 1,317,873.3 0.0860%
Nov-07 1,103,643 Jul-07 1,309,434.1 0.0843%
Dec-07 1,067,804 Aug-07 1,310,948.8 0.0815%

Jan '03 - Dec '07 47,459,993 66,030,002 0.0719%

* Formula: net write-offs / sales revenue/1000*100
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#  of Revenue #  of Revenue
Transactions Rate $000s Transactions Rate $000s

SERVICE ESTABLISHMENT CHARGES

REGULAR 38,748 $20.00 $775 38,748 $20.00 $775

SAME DAY 8,218 $45.00 $370 8,218 $45.00 $370

TOTAL, SERVICE ESTB. CHARGES $1,145 $1,145

FIELD COLLECTION CHARGES 5,284 $20.00 $106 5,284 $20.00 $106

RETURNED PAYMENT CHARGES 5,605 $16.00 $90 5605 $22.00 $123

Note: Present Rates based on Dkt 04-0113 PUC D&O 24171

AT PRESENT RATES AT PROPOSED RATES

HAWAIIAN ELECTRIC COMPANY, INC.
    2009 TEST YEAR

NON-SALES ELECTRIC UTILITY CHARGES

HECO-WP-906_FEES_P.1_2009_OthRev05-09-08.xls  WP-906_P.1_of_2revised
Pricing: py 7/3/2008
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2009 Non-Sales Electric Utility Charges TRANSACTION COUNT

Gen. Led. 5 yr. avg.
Acct JAN FEB MAR APR MAY JUN JUL AUG SEPT OCT NOV DEC TOTAL

Field Collection  (1) 45001 559 478 465 440 429 361 374 372 412 500 471 426 5,284

Retruned Check  (2) 45002 508 406 395 391 418 422 494 489 501 537 505 538 5,605

Service Establishment 45103 2,980 2,916 2,916 3,078 3,125 3,420 3,710 3,692 3,592 3,350 3,058 2,911 38,748
(Regular)  (3)
Service Eestablishmen 45103 751 736 685 639 606 602 571 634 737 793 760 704 8,218
(Same day)  (4)

4,798 4,535 4,461 4,549 4,579 4,805 5,148 5,187 5,242 5,179 4,794 4,579 57,856

(1)  Number of successful field calls
(2)  Number of returned checks
(3)  & (4)  Number of transactions

5 yr.
FIELD COLLECTION 2003 2004 2005 2006 2007 TOTAL

J 622 491 373 671 636 2,793
F 621 439 448 472 409 2,389
M 421 439 447 505 511 2,323
A 577 447 341 408 425 2,198
M 535 350 411 484 367 2,147
J 554 280 349 313 310 1,806
J 424 202 349 425 468 1,868
A 486 98 451 418 406 1,859
S 547 226 385 472 428 2,058
O 576 403 416 563 540 2,498
N 529 305 408 536 575 2,353
D 494 382 374 371 508 2,129

6,386 4,062 4,752 5,638 5,583 26,421

5 year
RETURN CHECK 2003 2004 2005 2006 2007 TOTAL

J 456 462 478 560 586 2,542
F 407 367 342 434 481 2,031
M 346 361 383 458 429 1,977
A 415 360 333 404 445 1,957
M 433 357 341 472 487 2,090
J 350 396 388 443 533 2,110
J 495 397 440 524 616 2,472
A 457 397 450 518 624 2,446
S 422 541 451 546 545 2,505
O 453 481 572 511 667 2,684
N 433 449 482 506 653 2,523
D 437 528 535 490 700 2,690

5,104 5,096 5,195 5,866 6,766 28,027

5 yr.
SERVICE ESTABLISHMENT 2003 2004 2005 2006 2007 TOTAL
SVY - Regular $15.00 J 3,157 3,026 2,962 2,933 2,822 14,900

F 2,902 3,038 2,916 2,976 2,747 14,579
M 3,083 3,152 3,141 3,021 2,986 15,383
A 3,039 3,141 3,205 2,946 3,060 15,391
M 2,973 3,202 3,254 3,083 3,112 15,624
J 3,420 3,525 3,821 3,242 3,092 17,100
J 3,701 3,835 4,037 3,634 3,341 18,548
A 3,718 3,690 3,884 3,725 3,441 18,458
S 3,600 3,649 3,816 3,556 3,340 17,961
O 3,333 3,368 3,499 3,259 3,292 16,751
N 3,130 2,935 3,192 2,858 3,176 15,291
D 2,969 2,876 3,041 2,777 2,894 14,557

39,025 39,437 40,768 38,010 37,303 194,543

5 yr.
SERVICE ESTABLISHMENT 2003 2004 2005 2006 2007 TOTAL
SVS - Same day $25.0 J 164 208 221 212 225 1,030

F 203 190 239 249 254 1,135
M 180 217 219 260 291 1,167
A 173 230 235 244 266 1,148
M 193 219 181 212 240 1,045
J 212 237 202 271 242 1,164
J 206 213 216 254 260 1,149
A 321 229 237 259 244 1,290
S 324 212 250 293 276 1,355
O 311 206 196 300 320 1,333
N 315 231 194 266 316 1,322
D 312 188 214 223 229 1,166

2,914 2,580 2,604 3,043 3,163 14,304

5 yr.
RECONNECTION 2003 2004 2005 2006 2007 TOTAL
RCS - Same Day $25. J 476 444 350 659 796 2,725
RCY - Regular     $15. F 530 604 429 482 498 2,543

M 306 439 471 541 500 2,257
A 477 433 317 337 485 2,049
M 461 308 327 446 445 1,987
J 506 215 361 344 421 1,847
J 459 180 297 326 443 1,705
A 438 61 425 433 523 1,880
S 513 241 408 602 568 2,332
O 512 431 370 693 624 2,630
N 501 290 417 607 664 2,479
D 411 438 386 441 677 2,353

5,590 4,084 4,558 5,911 6,644 26,787
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Late Payment Fees vs. Total Bill Revenue 

2002 2003 2004 2005 2006 2007
Late pay fees $813,383 $903,373 $937,137 $998,678 $1,167,208 $1,197,677

Total billed rev $859,328,180 $960,792,442 $1,043,266,286 $1,194,269,885 $1,361,006,425 $1,378,732,181

0.095% 0.094% 0.090% 0.084% 0.086% 0.087%

Avg. '02-'07 0.089%

Source:
Late pay fees - G/L account 45003000 Delinquent Payment

Rev 510 total billed revenue

S:\_Company\RegulatoryAffairs\HECO 2009 TY Rate Case\09 Direct Testimonies\09HECO T-9 Yamamoto\T-9 Exhibits & 
Workpapers\[HECO-WP-907 Page_1_of_1_LatePayFeeCal%_RevReq.3-10-08.xls]H-WP-907
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T-10 Workpapers.xls

( A ) ( B ) ( C ) ( D ) ( E ) ( F ) ( G ) ( H )
DG

Description Kahe Waiau Honolulu WPP Diesel CIP-1 Diesel Biodiesel Total Diesel

1 MBtu Consumed 34,671,908 12,562,654 2,014,364 287,418 440,036 35,087 50,011,467 56,084

2 Fuel Price  ($/bbl) 99.3149 99.3149 99.3149 138.6074 138.6074 232.0913 138.6074
3 Trucking cost per bbl 0.0000 0.0000 3.1065 0.0000 2.1542 0.0000 2.0944
4 Inspection Cost per bbl 0.0126 0.0126 0.0126 0.0423 0.0000 0.0000 0.0000
5 Fuel Additive Cost per bbl 0.0188 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

6 Heat Content (MBtu/bbl) 6.2 6.2 6.2 5.86 5.86 4.998 5.86

Fuel Price at Present Rates
7 Fuel Price ($/bbl)
8   Fuel Oil 99.3149 99.3149 99.3149 138.6074 138.6074 232.0913 138.6074
9   Trucking 0.0000 0.0000 3.1065 0.0000 2.1542 0.0000 2.0944
10   Inspection 0.0126 0.0126 0.0126 0.0423 0.0000 0.0000 0.0000
11   Fuel Additive 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
12   Fuel Price ($/bbl) 99.3275 99.3275 102.4340 138.6497 140.7616 232.0913 140.7018

13 Fuel Price per MBtu (¢/MBtu) 1,602.06 1,602.06 1,652.16 2,366.04 2,402.08 4,643.68 2,401.05

Fuel Price at Proposed Rates
14 Fuel Price ($/bbl)
15   Fuel Oil 99.3149 99.3149 99.3149 138.6074 138.6074 232.0913 138.6074
16   Trucking 0.0000 0.0000 3.1065 0.0000 2.1542 0.0000 2.0944
17   Inspection 0.0126 0.0126 0.0126 0.0423 0.0000 0.0000 0.0000
18   Fuel Additive 0.0188 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
19 Fuel Price ($/bbl) 99.3463 99.3275 102.4340 138.6497 140.7616 232.0913 140.7018

20 Fuel Price per MBtu (¢/MBtu) 1,602.36 1,602.06 1,652.16 2,366.04 2,402.08 4,643.68 2,401.05

Line 1:   HECO-405, page 1
Line 2:   HECO-501, pg 1, col B
Line 3:   HECO-503, pg 2, col B
Line 4:   HECO-503, pg 3, col B
Line 5:   Additive $/bbl calculations:
    Additive Expense (1)  ÷  Kahe bbls consumed (2)

     $105,000 ÷ 5,592,243 bbls = 0.0188

(1)  HECO-503, pg 1, line 4
(2)  HECO-501, pg 1, line 2(A)

Central Station

Hawaiian Electric Company, Inc.
Fuel Price for ECAC Calculations

2009 Test Year - Direct Testimony

WP 1036 p1 Price

HECO-WP-1036 
DOCKET NO. 2008-0083 
PAGE 1 OF 6



T-10 Workpapers.xls

( A ) ( B ) ( C )

Line Central Station Plant MBTU

% to Total 
Central
Station
Plant Reference

1 Kahe 34,671,908 69.33 HECO-405 page 1
2 Waiau 12,562,654 25.12 HECO-405 page 1
3 Honolulu 2,014,364 4.03 HECO-405 page 1
4 LSFO total 49,248,926 98.48

5 WPP-Diesel 287,418 0.57 HECO-405 page 1
6 CIP-Diesel 440,036 0.88 HECO-405 page 1
7 Diesel total 727,454 1.45

8 Biodiesel 35,087 0.07

9 Total Central Station Plant 50,011,467 100.00 HECO-405 page 1

10 DG 56,084 HECO-405 page 1

11 Total Generation 50,067,551 HECO-405 page 1

At Present and Proposed Rates
2009 Test Year - Direct Testimony

Hawaiian Electric Company, Inc.
Determination of

Percent of Central Station Generation MBTU Mix
and

Total Generation MBTU Mix

WP 1036 p2 mbtu

HECO-WP-1036 
DOCKET NO. 2008-0083 
PAGE 2 OF 6



T-10 Workpapers.xls

( A ) ( B ) ( C ) ( D )

Line
2009 Mwh 

Energy
% to Total 

System

% to Total 
Central
Station

Generation Reference

Central Station Generation
1 Kahe 3,402,547 HECO-405 page 1
2 Waiau 1,107,544 HECO-405 page 1
3 Honolulu 159,441 HECO-405 page 1
4 subtotal LSFO 4,669,532 57.98 99.30

5 WPP-Diesel 7,865 HECO-405 page 1
6 CIP-Diesel 23,147 HECO-405 page 1
7 subtotal Diesel 31,012 0.39 0.66

8 Biodiesel 1,824 0.02 0.04 HECO-405 page 1

9 Total Central Station Generation 4,702,368 58.39 100.00 HECO-405 page 1

10 DG 5,388 0.07 HECO-405 page 1

11 Total Generation 4,707,756 HECO-405 page 1

Purchased Power
12 AES Hawaii, Inc. 1,529,476 HECO-405 page 6
13 Kalaeloa Partners 1,480,260 HECO-405 page 6
14 HPower 330,750 HECO-405 page 6
15 Tesoro 4,056 HECO-WP-606
16 Chevron 712 HECO-WP-606
17 Hoku Solar 305 HECO-405 page 6

18 Total Purchased Power 3,345,559 41.54 HECO-405 page 6

19 Total Net System 8,053,315 100.00

Hawaiian Electric Company, Inc.
Net System Percent Mix

2009 Test Year - Direct Testimony
At Present and Proposed Rates

WP 1036 p3 Netsys_mix

HECO-WP-1036 
DOCKET NO. 2008-0083 
PAGE 3 OF 6



T-10 Workpapers.xls

  Line 

FUEL PRICES, ¢/mmbtu
1 Kahe 1,602.06
2 Waiau 1,602.06
3 Honolulu 1,652.16
4 WPP Diesel 2,366.04
5 CIP Diesel 2,402.08
6 Biodiesel 4,643.68

BTU MIX, %
7 Kahe 69.33
8 Waiau 25.12
9 Honolulu 4.03

10 Diesel 0.57
11 CIP Diesel 0.88
12 Biodiesel 0.07

100.00

13 COMPOSITE COST OF GENERATION,
  ¢/mmbtu 1,617.60

Line 13:
( Line 1x7 + line 2x8 + line 3x9 + line 4x10 + line5x11 + line6x12)

Reference:
HECO-WP-1036, p. 1, line 13
HECO-WP-1036, p. 2

GENERATION COMPONENT

Hawaiian Electric Company, Inc.
Composite Cost of Generation 

At Present Rates
2009 Test Year - Direct Testimony

WP 1036 p4 Pres-Gen_Compcost

HECO-WP-1036 
DOCKET NO. 2008-0083 
PAGE 4 OF 6



T-10 Workpapers.xls

( A ) ( B ) ( C ) ( D ) ( E ) ( F )
(colD ÷ colC 

x 100)
(colD ÷ colB 

x 100)

Line DG Unit Location
Net to System 

(Kwh)

Fuel
Consumed

(Mbtu)
Fuel

Expense ($)
Fuel Cost 
(¢/mbtu)

Fuel Cost 
(¢/kwh)

1 Substation DG 5,388,000 56,084 1,346,605 2401.05 24.993
2 0.00 0.000
3 0.00 0.000
4 0.00 0.000

5 Total 5,388,000 56,084 1,346,605 2401.05 24.993

6

Composite DG 
Fuel Cost

2401.05 ¢/mbtu

7

Composite
Cost of DG 

Energy 24.993 ¢/kwh

Col B: HECO-405 page 7
Col C: HECO-405 page 7
Col D: HECO-501 page 2, line 10

Determination of Composite Cost of DG Energy

2009 Test Year - Direct Testimony

Hawaiian Electric Company, Inc.

At Present and Proposed Rates

WP 1036 p5 DG

HECO-WP-1036 
DOCKET NO. 2008-0083 
PAGE 5 OF 6



T-10 Workpapers.xls

( A ) ( B ) ( C ) ( D ) ( E ) ( F )

No. Producer
Gwh

Purchased

% to 
Total
PP

Payment
Rate

(¢/kwh)

Weighted
Cost (¢/kwh)
[ (colF ÷ colB) 
* colC * 1000 ]

Purch Pwr 
Fuel

Expense
($ thous)

1 Kalaeloa
  Fuel 1,480.3 44.25 14.824 219,439.0
  Additive 0.168 2,492.3
Total 1,480.3 14.992 6.634 221,931.3

2 AES
  Fuel 1,529.5 45.72 2.869 1.312 43,879.8

3 HPower
  On Peak 192.9 5.76 17.132 0.987 33,054.1
  Off Peak 87.0 2.60 12.642 0.329 11,003.6
  On Peak - excess 0.0 0.00 0.000 0.000 0.0
  Off Peak - excess 50.8 1.52 12.642 0.192 6,418.6
Total 330.7 50,476.3

4 Tesoro
  On Peak 2.4 0.07 20.440 0.014 483.6
  Off Peak 1.7 0.05 14.990 0.007 253.3
Total 4.1 736.9

5 Chevron
  On Peak 0.4 0.01 20.440 0.002 84.9
  Off Peak 0.3 0.01 14.990 0.001 44.5
Total 0.7 129.4

6 Hoku Solar 0.3 0.01 19.000 0.002 58.0

7 Other - - 0.000 0.000 -

8 Total 3,345.6 100.00 9.481 317,211.7

9
Composite Cost of 
Purchased Energy 9.481 ¢/kwh

Line 1:  HECO-WP-601, pg. 1
Line 2:  HECO-WP-603, pg. 1
Line 3:  HECO-WP-604, pg. 2
Lines 4&5:  HECO-606
Line 6:  HECO-WP-606
Line 8, col B: HECO-402, line 6

At Present and Proposed Rates
2009 Test Year - Direct Testimony

Hawaiian Electric Company, Inc.
Determination of Percent of Purchased Energy Mix,

Payment Rate (in ¢/kwh) and
Composite Cost of Purchased Energy (in ¢/kwh)

WP 1036 p6 Purch_pwr

HECO-WP-1036 
DOCKET NO. 2008-0083 
PAGE 6 OF 6



T-10 Workpapers.xls

  Line 

FUEL PRICES, ¢/mmbtu
1 Kahe 1,602.36
2 Waiau 1,602.06
3 Honolulu 1,652.16
4 WPP Diesel 2,366.04
5 CIP Diesel 2,402.08
6 Biodiesel 4,643.68
7 Other 0.00

BTU MIX, %
8 Kahe 69.33
9 Waiau 25.12

10 Honolulu 4.03
11 WPP Diesel 0.57
12 CIP Diesel 0.88
13 Biodiesel 0.07
14 Other 0.00

100.00

14 COMPOSITE COST OF GENERATION,
  Central Stn + Other     ¢/mmbtu 1,617.81

Line 14:

Reference:
HECO-WP-1036, p. 1, line 20
HECO-WP-1036, p. 2

( Line 1x8 + line 2x9 + line 3x10 + line 4x11 + line 5x12 + line 6x13 +
       line 7x14 )

GENERATION COMPONENT
Central Station and Other

Hawaiian Electric Company, Inc.
Composite Cost of Central Station Generation 

At Proposed Rates
2009 Test Year - Direct Testimony

WP 1037 p1 Prop-GenCompcst

HECO-WP-1037 
DOCKET NO. 2008-0083 
PAGE 1 OF 3



T-10 Workpapers.xls

Line Reference

Total Central Station Fuel Sales Heat Rate
1 Total Central Station Fuel Consumed 50,011,467 Mbtu HECO-405 page 1

2 Sales 7,657.8 Gwh HECO-402, line 1
3 % of Central Stn to Total System 58.39 Percent HECO-402, line 7a
4 Kwh/Gwh Conversion 1,000,000 kwh/gwh

5 Sales Heat Rate [line 1 ÷ (line 2 x line 3 x line 4)] 0.011185 Mbtu/Kwh Sales

LSFO Sales Heat Rate
6 LSFO Fuel Consumed 49,248,926 Mbtu HECO-WP-1036 p 2

7 Sales 7,657.8 Gwh HECO-402, line 1
8 % of LSFO Fuel Generation to Total System 57.98 Percent HECO-WP-1036 p 3
9 Kwh/Gwh Conversion 1,000,000 kwh/gwh

10 Sales Heat Rate [line 6 ÷ (line 7 x line 8 x line 9)] 0.011092 Mbtu/Kwh Sales

Diesel Fuel Sales Heat Rate
11 Diesel Fuel Consumed 727,454 Mbtu HECO-WP-1036 p 2

12 Sales 7,657.8 Gwh HECO-402, line 1
13 % of Diesel Fuel Generation to Total System 0.39 Percent HECO-WP-1036 p 3
14 Kwh/Gwh Conversion 1,000,000 kwh/gwh

15 Sales Heat Rate [line 11 ÷ (line 12 x line 13 x line 14)] 0.024358 Mbtu/Kwh Sales

Biodiesel Sales Heat Rate
16 Biodiesel Fuel Consumed 35,087 Mbtu HECO-WP-1036 p 2

17 Sales 7,657.8 Gwh HECO-402, line 1
18 % of Biodiesel Fuel Generation to Total System 0.02 Percent HECO-WP-1036 p 3
19 Kwh/Gwh Conversion 1,000,000 kwh/gwh

20 Sales Heat Rate [line 16 ÷ (line 17 x line 18 x line 19)] 0.022909 Mbtu/Kwh Sales

HECO Other Sales Heat Rate
21 Total Central Station Fuel Consumed 50,011,467 Mbtu

22 Sales 7,657.8 Gwh
23 % of Central Stn to Total System 58.39 Percent
24 Kwh/Gwh Conversion 1,000,000 kwh/gwh

25 Sales Heat Rate [line 16 ÷ (line 17 x line 18 x line 19)] 0.011185 Mbtu/Kwh Sales

At Proposed Rates

Determination of Fixed Efficiency Factor or Sales Heat Rate  (Mbtu / Kwh Sales)
2009 Test Year - Direct Testimony

Hawaiian Electric Company, Inc.

WP 1037 p2 Prop-sls_HeatRate

HECO-WP-1037 
DOCKET NO. 2008-0083 
PAGE 2 OF 3



T-10 Workpapers.xls

Line Reference

1 Net to System (gwh) 8,053.6 HECO-402, line 5

2 Sales (gwh) 7,657.8 HECO-402, line 1

3 DG & Purchase 
Power Loss Factor 1.052 Line 1 ÷ Line 2

DG and Purchased Energy Loss Factor Calculations

2009 Test Year - Direct Testimony
At Proposed Rates

Hawaiian Electric Company, Inc.

WP 1037 p3 Prop-Loss_factor

HECO-WP-1037 
DOCKET NO. 2008-0083 
PAGE 3 OF 3



u

HECO-WP-1101
DOCKET NO. 2008-0083
PAGE 1 OF 1

Hawaiian Electric Company, Inc.
Calculation of Employee Benefits Expense related to CIP1 

Test Year 2009

Additional 
Test Year Amount for Full Year
Estimate Full Year Amount

Employee Benefits

Production Operation O&M hours 7,431       a 7,751         15,182       
Production Maint O&M hours 4,816       a 6,127         10,943       

12,247     13,878       26,125       

Adjusted Employee Benefits Rate /Ho 10.19       b 10.19         10.19         

Related Employee Benefits 124,797 141,417     266,214    

Note a:  Per information from HECO T-7
Note b:  Per HECO-1112
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